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ARCHER WILLIS HurpD 


ibm ARCHER WILLIs Hurp died from a 
cerebral hemorrhage at his summer 
home on Lake Wapogasset near Amery, 
He had 


only recently retired from his position as 


Wisconsin, on August 5, 1953. 
Director of the Bureau of Educational Re- 
search at the Medical College of Virginia, 
Shortly after July 1, 
he and Mrs. Hurd went to Minnesota and 
Wisconsin to spend the summer. 


Richmond, Virginia. 


They 
had just returned from Minnesota the day 
before Dr. Hurd was suddenly stricken. 

Dr. Hurd was born at La Crosse, Wis- 
consin, January 7, 1883. Education in- 
cluded La Crosse elementary schools 1890 
1897; Augusta, Wisconsin, High School, 
1897-1900; Lawrence College 1900-01; 
Ph.B. Hamline University, 1906; Univer- 
sity of North Dakota, Grand Forks, North 
Dakota, 1904-05; M.S. degree University 
of Minnesota, 1924; University of Chicago, 
1925-26; Ph.D. University of Minnesota, 
1928. 

Teaching experience included Argyle, 
Wisconsin, 1901-02; Darlington, Wiscon- 
sin (English and mathematics) 1902-03; 
Albert Lea, Minnesota (Science, Social 
Studies, Director of Athletics), 1906-07 ; 
North High School, Minneapolis, Minne- 
sota (Head of Science Department, Di- 
rector of Orchestra, School Psychologist) 
1907-26; University of Minnesota (As- 
sistant Director Bureau of Educational Re- 
search) 1926-29; Research Associate, In- 
stitute of School Experimentation, Teach- 
ers College, Columbia University, 1929- 
34: Northern Montana College, Haure, 
Montana, 1935-36; Hamline University, 
St. Paul, Minnesota (Professor of Educa- 
tion and Dean of the College), 1936-43; 
Medical College of 1943-53. 
He also taught in the summer schools of 
University of Chicago, 1925, 1926; Uni- 
versity of West Virginia, 1936, 1937; Uni- 
versity of Illinois, 1940; University of 
Missouri, 1935, 1939, 1948. 

Dr. Hurd married Miss Edith Leona 
MacMichael in 1912. She, together with 
two sons, Everett of Virginia, Minnesota, 


Virginia, 


Winston, of Minneapolis, and a grandson, 


survive. 
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Memberships in organizations include: 
Phi Delta Kappa, American Education Re- 
search Association, National Society for 
the study of education, N.E.A., A.A.A,S., 
A.A.U.P., A.A.S.A., National Association 
for Research in Science Teaching, and so 
on. He was a member of the Methodist 
church. He was a charter and life mem- 
ber of NARST. He served as Vice-Presi- 
dent in 1933-34, as President, 1934-35, 
and a member the Executive Committee, 
1935-36. 

siographical sketches of Dr. Hurd ap- 
pear in Who’s Who in America, Who’s 
Who in American Education, Leaders in 
Education, and Biographical Encyclopedia 
of the World. 

Dr. Hurd was a noted educator and 
research worker, and a talented musician. 
As a research worker, he has the distinc- 
tion of doing and publishing more re- 
search papers than any other member of 
NARST. 


zeal to base his educational statements, 


No one exceeded him in his 


opinions, and philosophy on objective evi- 
dence. He was a most indefatigable worker 
and searcher for the truth, and chafed at 
inaction. In the area of educational re- 
search, he made contributions of great 
value and permanence to the advancement 
of science education. His ideal of ob- 
jectivity in education is one for members of 
NARST to strive to attain. 

His publications are too. numerous to 
mention in this brief sketch. Articles in- 
clude 76 titles, distributed among 25 dif- 
ferent magazines, 14 appearing in Science 
Education, In addition to the articles, his 
publications include 31 monographs and 
books. A few of these titles are: Problems 
of Science Teaching at the College Level, 
Work Test Book in Physics, Cooperative 
Experimentation in Materials and Meth- 
ods in Secondary School Physics, Building 
a Curriculum for Professional Schools with 
Special Applications to Nursing, Factors 
Influencing Student Success in Medical Ed- 
ucation, and Man and His Sociological and 


Psychological Environment. 
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SCIENCE AND DEVELOPING DEMOCRATIC THEORY 


Epwarp K. WEAVER 


‘lorida Normal and Industrial Memorial College, St. Augustine, Florida 


HIS paper is an attempt to present an 

historical-scientific analysis of the inter- 
relations between science and developing 
democratic theory. An attempt is made to 
lay the foundation for certain generaliza- 
tions which have implication for further 
growth and development of democratic 
practice. 

Liberal democracy arose when the events 
of history led to the overthrow of feudalism 
and the start of the capitalist economy. 
Historically, liberal democracy is that form 
of government most suited to capitalism and 
hence, arose wherever capitalism flourished. 
The slogans of justice, liberty, and equality 
were intimately associated with the French 
Revolution. Democracy has been defined 
as government by the many, as opposed to 
government by a few; as government by the 
people, as opposed to government by a 
tyrant, or a king; it was popularly defined 
by Lincoln as “government of the people, 
by the people, and for the people.” Democ- 
racy so defined has declined in prestige and 
function, and is today imperfectly portrayed 
in the American society. 


CONDITIONS UNDER WHICH DEMOCRACY 
HAS DEVELOPED AND THRIVED 


Historically, democracy has had but a 
limited and temporary success. One reason 
for this is that democratic government de- 
pends on an advanced stage of scientific 
development and technological improve- 
ment and application. Democracy also de- 
pends on the economic validity of certain 
assumptions about the capacities of men, 
and the ability of the society to provide a 
minimum and basic standard of living. 

Until recently, democracy has only been 
able to flourish in the small city-states. 
This was true from the time of the agricul- 
tural revolution through the slave civiliza- 
tions of Western Europe and Rome, and up 
to the 16th century. One reason for the 


failure of democracy to spread was that 
science was so separated in its theory and 
practice that there was a consequent sep- 
aration of scientific technique (technology ) 
from social forms. Likewise, the means of 
transportation and communication were too 
slow and uncertain to create the necessary 
concentration and centralization of eco- 
nomic and labor power, or to create a soli- 
darity of interest and information over large 
areas. In Greek society, however, as late 
as the 18th century, the principle of repre- 
sentation was known and the republican 
form of government was considered best for 
small states, although unsuited for large 
states, even in a country no larger than 
France. 

Further, historically democracy has 
flourished only in communities which were 
not on the verge of destitution—or in socie- 
ties which had amassed enormous economic 
wealth and power. Democracy has never 
been characteristic of societies with a great 
amount of poverty, hence the economic 
necessity of the masses of the people is an 
essential of democratic governments. In 
ancient and medieval times democracy ap- 
peared, for the most part, in the cities, the 
centers of prosperity. Political privilege 
was likewise confined to the prosperous 
areas and to merchants, princes, and the 
clergy; and democracy was workable only 
on condition that the poor were subsidized 
and controlled by the merchant class 

In the European countries, and in the 
new countries such as the United States, 
Canada, and Australia, there was a close 
correlation between the development of 
science and its application to industry and 
emergence of democratic institutions. From 
1500 B.c. to the 16th century there was a 
slow growth and development of feudal 
forms and a lag in scientific technique. The 
16th century was marked by use of science 


by the merchant class as a weapon against 
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feudal law and the church. The “Industrial 
Revolution” saw a great advance in science 
and technology and brought about the over- 
throw of the feudal system in Europe. The 
19th century, a century of industrialization 
and expansion, saw a tremendous growth in 
science and democracy. One can say, then, 
that there has been an advance in science 
and democracy during periods when men 
were actively engaged in securing economic 
independence, and science and democracy 
have been most held back when the preser- 
vation and maintenance of special privilege 
and political strategy has demanded frustra- 
tion of the advancing economic security of 
the masses of people. 


RELATION RETWEEN MODERN DEMOCRATIC 
THEORY AND DEVELOPING SCIENCE 

The primary assumption of liberal de- 
mocracy is that its citizens are capable of 
managing their own affairs—that the com- 
mon man can rule his life intelligently. 
Stated in another form, democracy assumes 
the common man to be rational—suffi- 
ciently to understand the individual and 
group interests which oppose one another, 
and to progressively resolve the conflicts 
which ensue. Democratic theory also 
assumes that the citizens in a democracy 
are sufficiently interested in one another’s 
welfare to make the individual and group 
concessions required for the common good. 
These are minimum assumptions, and state 
the necessary conditions for democratic 
government. They have appeared histori- 
cally to best advantage in small groups 
where membership-potency was limited and 
of a selective character—where group mem- 
bership was of like-minded individuals uni- 
fied for a specific purpose, and where all 
were acquainted with one another; where 
everyone knew what was being done, why 
it was being done, how it was being done 
and who was doing it. 

Modern democratic theory, however, 
rejects some of these assumptions of early 
European democratic theory, and rests on 
something more than these minimum as- 
sumptions. In this respect, and in the 
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matter of size of the units, modern de- 
mocracy differs from earlier forms of 
democracy. Modern democracy is further 
reinforced by an ideology or theory which, 
by endowing the individual with certain 
“unalienable rights” sets the democratic 
form of government off from other govern- 
mental forms. This segregation has not 
been true in previous historic times, for 
there have been no attempts to isolate de- 
mocracy from monarchist or other forms of 
government. Great Britain is a notable 
example of this latter fact. Modern demo- 
cratic theory, thus, is based on the doctrine 
of human progress and the economy of 
plenty which developing scientific knowl- 
edge, invention, and discoveries now make 
available in whatever society will apply 
science to society and the amelioration of 
mankind’s wants. 

The history of the development and 
growth of democratic theory in its relation 


jar 


to science may be divided and understood 
in terms of the history of growth and de- 
velopment of the consciousness or experi- 
ence of percepts, and the consciousness or 
experience of subjective activity. Co-rela- 
tive to the latter is the consciousness of 
trans-subjective activity—activity in sub- 
jective centers expressed in social com- 
munication and religion. In the area of 
conscious experience with the material 
world, the world of reality of the senses, the 
regularity with which certain sensory ex- 
periences occurred caused men to believe 
the underlying reality to be static and they 
therefore developed static and mechanistic 
schemas to anticipate and interpret the 
sensory images or phenomena which were 
believed to emanate from this static reality. 
This mechanistic science was then related 
to laws of reality, and the schemas were 
referrals to the laws of nature. What 
actually developed was a dualism based on 
changing sensory impressions and this was 
explained through a set of scientific schemas 
which sought to anticipate the important 
characteristics of sensory perception. 

Thus, mechanistic schemas explaining 
nature developed from perceptual data and 
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DeceMBER, 1953] 
were justified in scientific terms. Today, 
however, the compilation of phenomena is 
so great that science cannot be made com- 
prehensive enough to mechanically inter- 
pret perceptual images. Hence there is, 
and has been, a gradual loss of mechanistic 
schemas in science, and scientists have be- 
come conscious of the dynamic nature of 
reality. Today few scientists adopt mecha- 
nistic schemas to explain nature, or human 
behavior, or society, or the manifestations 
of phenomena. Most psychologists, soci- 
ologists, and biologists, for example, believe 
the human psyche is not static or stable 
they believe it is in dynamic equilibrium 
and hence mechanical schemas are of little 
The 
organismic philosophy and the Gestalt psy- 
chology has largely replaced behaviorism in 
American psychology. 


aid in interpreting human behavior. 


THE INDIVIDUAL BASE FOR DEMOCRACY 


Democracy is based on individualistic 
concepts. The concept of the individual 
has historically gone through at least two 
phases: a “value phase” (including an em- 
phasis on ethical, religious, ard aesthetic 
aspect) and a purely human or “intellectual 
phase.” Today some believe that ethics, 
religion, and “pure science”’ reflect physical 
reality and experience to the highest degree, 
and hence continue to operate on static con- 
cepts of ethics, religion, and science which, 
when applied to human-social-economic 
relations creates concepts of quite a differ- 
ent order entirely. For instance, there con- 
tinue to exist concepts of the spirit, soul, 
ideal, and “purpose” in terms of everyday 
life activities. Since both values and intel- 
lect point towards the same reality of rela- 
tions of nature, man, and society, there has 
consequently confusion of 
thought and action working at cross pur- 
poses. This is especially true of opposing 
principles in society which stem, on the one 
hand from a “value hierarchy” and on the 
other hand from a “spiritual hierarchy.” 

Of more immediate moment is the fact 
that workers on every frontier of creative 


thought and experiment have been swayed, 


arisen some 
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to some extent, by the outlook, need, and 
primary concepts of the mechanistic science. 
This was particularly true of both the 
arm-chair philosophers of conduct from 
Descartes to Kant, and the first laboratory 
psycho-physicists, as shown by their efforts 
to compare and explore the nature, be- 
havior, and education of human beings and 
their basic social relations. Captivated by 
the clarity and perfection of the quantitative 
approaches in the scientific method, and the 
increasing development of instruments of 
measurement in the physical sciences, in- 
spired by the aesthetic form of the mathe- 
matics of probability, these individuals gave 
their loyalty for more than three centuries 
to the god of mechanism. 

Today we know that the mechanistic 
view of nature, society, and man is fal- 
the 
sense which the individual regards as exist- 


lacious. Unknown to him, common- 
ing in nature, in something called human 


nature, is not mechanistic. Further, since 
the laws of human behavior and interrela 
tion are not mechanistic there are various 
current assumptions about the individual 
and society which must be un-learned, and 

This 


means that the individual faces a problem 


eliminated from the social process. 


of logical-scientific thinking 

More specifically, the mechanistic con- 
cept of nature, man, and society is based on 
the false assumption that the complex is to 
be explained in terms of its parts, which, in 
turn, implies that parts come first. Thus, 
according to mechanistic thinking, a chemi- 
cal compound is to be explained in terms 
of elements; the body of an organism. by 
means of cells, tissues, and organs; con- 
sciousness by means of mental elements 
known as “impressions” ; ideas by means of 
reflex arcs and the stimulus-response. 

Man is a part of nature, and society is 
an outgrowth of man’s relations to man. 
Since man is a part of nature his behavior 
and society follows laws which generally 
apply to nature. Since man is a system of 
energy, his behavior and society follows the 
laws of have been 
demonstrated in the biological laboratory. 


energy. These facts 
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Experiments on motility and growth of 
nerve supply in embryos, experiments in 
the functioning of the developed nervous 
system from the paramecium to the ape, 
experiments on the behavior of children and 
adult human beings all demonstrate the 
same laws of energy over a wide range of 
phenomena. These are not mechanistic 
laws. In fact, they prevent machine in- 
terpretations not only of man and his 
behavior, but of any object in nature and 
make any ultimate scientific distinction 
between the mental-intellectual and the 
physical-material. 

From the foregoing point of view it can 
be seen that the relation between the indi- 
vidual and society is an organic one. That 
is, the individual is not separable from the 
human whole, but a living member of it, 
deriving his life from the whole through air, 
water, soil, and social as well as hereditary 
transmission. A separate individual is an 
abstraction unknown to experience, and 
also is society when regarded apart from 
individuals. Society and individual are 
words which do not denote separable phe- 
nomena, but are merely collective and dis- 
tributive aspects of the same thing. Many 
people not only think of individuals and 
society as separate, but lceok on individuals 
as antecedent to society. That individuals 
make society would be generally admitted, 
but that society makes individuals might be 
a startling notion to some, despite the fact 
that there is no valid reason for looking on 
the distributive aspects of life as more pri- 
mary and causative than the collective 
aspects. Society is more than an aggregate 
of bodies. It is a vital whole, and the dis- 
tinctions between society and the individual 
are not between what is individual and what 
is social, but between what is usual and 
established and what is exceptional or new. 


THE IMPACT OF SCIENCE ON EMERGING 
CONCEPTS OF DEMOCRACY 


The multiple approaches to conscious 
experience and consequent confusion in 
early attempts to articulate man’s endow- 
ment with social forces is part of the ex- 
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planation for the late development and 
growth in science. When man first dis- 
covered society he made a first step away 
from mere animality. Consequent neces- 
sity for and development of communicative 
and language symbols established a means 
of transformation of man, his relations to 
man and nature, which occurred much 
faster than the doctrine of struggle for 
existence can account for. When man dis- 
covered civilization founded on agriculture, 
science and technology had to be developed, 
community and trade life encouraged, and 
the second step away from mere animality 
was taken. 

Man is not a purely contemplative organ- 
ism. Man has bodily needs and he acts to 
satisfy them. When man’s consciousness 
extended to technical manipulation and 
control of the physical world, it did so only 
in terms of specific concrete problem areas 
wherein man could and did lean, at first, 
on the subconscious guidance of his biologi- 
cal inheritance. However, accumulated 
knowledge and experience can only be 
checked against knowledge and _ action. 
Hence, unity of knowledge with action be- 
came a characteristic of human behavior 
only when knowledge was applied to the 
satisfaction of human wants. Such knowl- 
edge grew out of necessity and became 
effective when it created conditions and 
changes when the need was satisfied. 
When knowledge, or consciousness, was 
removed from its earthy material real sup- 
port, it had to operate in an atmosphere of 
fear and hallucination about the material 
world—and there resulted a sense of 
intimacy with fictitious creations of the sub- 
jective imagination. 

Thus, primitive science did not move 
progressively from one invention and dis- 
covery to another and into technology, but 
developed, instead, into magic. Magic is 
an illusory technique resting on the fal- 
lacious application of knowledge. This 
occurred because the effort to separate mat- 
ter from real experience, that is to separate 
man and his experiences from the world 
of everyday reality, was also an effort to 
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separate man from the material world, and 
force onto man the experience of a super- 
human and supernatural world outside of 
the realm of everyday life experience. This 
development of a set of knowledge based 
on non-material, superhuman, and super- 
natural experiences occurred during the 
period when science operated on the basis 
of a set of mechanistic formulations based 
on non-materialistic concepts. Further, the 
leading ideas of magic, animism, and 
mystical causality were supported by early 
physics, which grew and developed partially 
to support the supernatural experiences 
postulated by the priests. Hence, in the 
beginning, a magical mentality and mysti- 
cal causality reflected the inability of man- 
kind to differentiate between subjective and 
conscious experience. 

Significantly, the application of magic 
and mystical causality to social forms and 
human behavior was basically unsuited to 
the development of democratic concepts. 
For magical and mystical mentality, its 
basic assumptions, deprived the individual 
of the possibility of arriving at the basic 
assumptions on which democracy rests— 
that is, the confirmation of human desires 
in present social relationships. Further, it 
is a part of mystical causality and magical 
mentality that its effects are unpredictable, 
hence social forms could not emerge during 
this time which implied and demanded the 
manipulation, control, and prediction of 
social institutions by man for man’s own 
practical ends. 

In addition, religion served to bolster 
and perpetuate the magical mentality and 
acceptance of mystical causality, but with 
a different objective and view in mind from 
that of primitive science. Religion has his- 
torically functioned to emphasize participa- 
tion of the individual in an invisible world. 
Primitive religion sought to coerce the indi- 
At the 
same time, however, primitive religion be- 


vidual for the benefit of the group. 


came the guardian of social safety and the 
censor of new activities and ideas which 
would offend the individual and invisible 
spirits and gods, or which would, in any 
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manner, create new social forms. Thus, 
primitive religion, although basically hostile 
to magic as a rival and illicit means of com- 
munication with the spirits, actually joined 
hands with and cooperated with the per- 
petuation of the magical mentality through 
its sponsorship of the status quo during the 
Middle Ages, and, to some extent, this rela- 
By the Middle Ages, 


however, the progress of social organization 
db b 


tionship still exists. 


had proceeded to the point that there had 
developed a class with sufficient wealth and 
leisure to carry on objective inquiries into 
natural phenomena, and the stranglehold of 
religion of the social-economic relations of 
man was thereby released. 

The secular intellectual revolution which 
emphasized the ivory-tower matter-of-fact 
study of nature, gradually freed the minds 
of men from resignation to fate and angry 
gods. There had, meantime, developed a 
mathematics which went beyond theory 
into practice, and which became intellec- 
tually effective in philosophical discussions. 
Hence, the pervasive influence of dialectics 
gradually dispelled the pessimism of the 
Middle Ages, partly through the Christian 
religion with its emphasis on the other 
world, but chiefly as science became freed 
from its magical and mystical fetters and a 
developing technology made possible a bet- 
ter life in this world. At the same time as 
science grew and developed the universe 
became less and less mysterious, and more 
open and visible, more subject to manipu- 
The work of Tycho, 
Brahe, Copernicus, Galileo, Newton and 


lation and control. 


others was responsible for man looking to 
the external world and the universe in a 
different light. 

The change in world view which took 
place was readily accommodated not only 
in man’s concept of his relations with the 
universe, but also in politics. The voice of 
the people became identified with the voice 
of God. The individual, instead of the state 
or king, was deified and endowed with 
“unalienable rights.” From this step it was 
easy to derive the principle that the govern- 
ment should liberate the “natural impulses” 








304 


with which God endows the individual, and 
that these natural rights and impulses could 
serve as a guide to thought and social 
conduct. 

Thus, freedom of thought and dialectical 
conflict of opinion were relied on to dis- 
close the natural rights of man to control 
the wealth of nature, and to stimulate indi- 
vidual initiative and effort. The competi- 
tive struggle for existence was thus felt to 
be “natural” and the resultant poverty of 
men was felt to be inevitable in all societies. 

Thus, in the social realm freedom from 
social restraint was relied upon to disclose 
the natural patterns of social conduct of man. 
In the political world, freedom from legal 
and other restrictions as set forth in the 
Magna Charta and Bill of Rights was relied 
upon and men were to follow reason, intel- 
ligence, and mutual self-interests as dic- 
tated by God and nature with a resultant 
righteous society. 

These, then, were the antecedents and 


extent of development of democratic 
theory from which the American “founding 
fathers” derived the great American demo- 
cratic experiment. In practice, of course, 
the viewpoint did not work. The essential 
reason for this was that the idea of liberty, 
the 18th 


ceased to be applicable to the situation in 


as- formulated in century, has 
which men find themselves today. 

From the 12th to the 18th centuries the 
basic economic. fact was the increasing use 
of science for utilitarian purposes ; the basic 
political fact was the consolidation of royal 
power over all the classes within definite 


territorial limits. 


There was, in fact, a 
three-cornered struggle: (1) the feudal 


vassals claimed, and often exercised, inde- 
pendence within the domains; (2) the 
Catholic claimed to be 
superior to the civil power; and (3) the 
kings claimed divine right to perpetual 
authority over the lives of people. In this 
struggle the kings were sometimes sup- 
ported by the Church against the nobles 
and 


Roman Church 


the nobles 
against the Church; but always there was 
a steady and persistent support of either 


vassals, sometimes by 
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side by the rising merchant and industrial 
classes against both church and _ nobility. 
The kings gradually reduced the nobles to 
the status of landed proprietors, and also 
gradually lost both economic, social, and 
political influence themselves. 

By the 17th century Europe possessed a 
social, political, and economic system which 
The 
prevailing form of government was absolute 


was everywhere essentially the same. 
monarchy. However, the wedding between 
capitalism and science, begun in the 15th 
century, continued and, since the interests 
of the bourgeoisie were, in one respect, 
identical with the interests of the prole- 
tariat, they joined hands in the struggle 
the the 
Thus, the middle class began to stress free-. 


against kings and aristocracy. 
dom of speech, freedom of religious wor- 
ship, freedom of assembly, and universal 


for 


propaganda. 


education purposes of revolutionary 
The slogans of liberty for all 
men were supported by scientific and philo- 
sophical formulations. 

The expectations of the peasants and 
workers for equality and liberty and justice 
was naive, and in no way in harmony with 
the relevant facts of history, or of social 
experience. But in a large measure this 
naiveté may be explained in their general 
ignorance of the history of man’s struggle 
for freedom. Education was limited to a 
small class until recently. The restriction 
of education to a small group thereby limits 
possibilities of the application of the knowl- 
edge of history to social practices, since the 
masses of the people do not have access to 
Lack 
checked the 
coordination of technical scientific develop- 


man’s recorded effectual knowledge. 
of universal education also 
ment inherent in scientific pursuits by large 
numbers of individuals. Universal educa- 
tion, therefore, increases the ratio of inno- 
vation and discovery, and minimizes the 
dangers of education limited to a small elite 
group. 

Since the 17th and 18 centuries the appli- 
cation of steam power, gas, electricity, and 
radioactive substances to the productive 


processes has made possible release of tre- 
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mendous energy supplies and use of innu- 
merable tools and appliances. The new 
technology has given man unprecedented 
control over material things, over mankind 
himself, and has transformed the relatively 
simple agricultural communities of the 18th 
century into urban-industrial communities 
of great complexity and impersonality. The 
result is increased capacity to produce and 
consume wealth and services, more rapid 
means of transportation and communica- 
tion, diversification and specialization of 
occupations, new physical routines, and an 
increased leisure time for all of the people. 
New patterns of relationship now being 
established call for new forms of consump- 
tion, new enterprises, new work relations, 
and new contacts with nature. As a whole, 
the technilogical developments of the past 
100 years have organized behavior, both 
individual and social, on quite a different 
basis than that which prevailed when our 
basic democratic concepts were formed. 
Closely related to new social and be- 
havioral forms, are new which 
make life more secure through the post- 
ponement of death and the lessening of the 
incidence of disease. 


services 


New professions are 
emerging which, if the present social and 
economic order continue, must be main- 
tained by the selection and education of a 
large number of specialists. If the benefits 
of science are to be the privilege of a special 
class, then production must be by means of 
serfs, slaves, peons, or exploited workers. 
If the benefits of ‘science are to be the privi- 
lege of the masses of the people, then an 
expanding society and culture must give the 
workers the time, the opportunity, to obtain 
a scientific general education needed to re- 
construct society for the benefit of the 
masses of men. 

The old concepts of liberty, justice, and 
equality based on “unalienable rights of 
men” and the idea that men are “endowed 
by their Creator” with these rights is out- 
moded within the framework of the twen- 
tieth century. The goals of equality, jus- 
tice, and liberty were not attained under 
these concepts—the masses still remain 
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poor, although they possess freedom to wor- 
ship, freedom of speech, press, assembly, 
and some measure of political equality. It 
now appears that without economic equal- 
ity, there can be no political and social 
equality. It further appears true that politi- 
cal equality was never applied in all the 
lives of all the people. Thus, the Negro, 
Jewish, Chinese, Mexican, and other mi- 
nority peoples in the United States have 
never possessed full economic, political, or 
social equality as guaranteed them by the 
constitution and _ its The 
problems of these people have continued 


amendments. 


since the very beginnings of the American 
democracy, and for these reasons it can be 
said that the concepts of liberty, justice, and 
equality promulgated by the 17th and 18th 
century democratic theorists were neither 
achieved in practice nor in consonance with 


the known facts of history. 


THE UNITY OF SCIENCE AND DEMOCRACY 


In the past 50 years, and especially since 
the two great world wars, the theory of 
democracy has far outstripped its practice. 
The emphasis is now on economic equality. 
The state is increasingly regarded as an 
instrument of social change. Society is 
regarded as responsible for the prevention 
of undue disparities in income. The “new” 
democratic theory accepts as basic that in 
the absence of economic equality, political 
and social equality become catchwords and 
act as a facade behind which the exploita- 
tion and oppression of the many by the 
few may continue. 

Modern democratic theory holds that in 
order to achieve a functional democracy the 
rights of minorities must be respected, equal 
educational opportunities must be provided 
every member of the society, each individ- 
ual must be allowed to develop personal 
potentialities to the optimum, and each indi- 
vidual must be provided opportunity to per- 
form socially significant and useful work 
according to capacity and competency. 

To move towards such a _ functional 
democracy it now appears that our society 
must unite its theory in the practices of 
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everyday life through a changed concept 
of democracy which sees the democratic 
society as dynamic and changing, as an 
organic whole whose parts are intercon- 
nected and in causal relationship; the na- 
tional state must be analyzed and revised 
in terms of its place in an international 
society which alone, in essential matters, 
possesses ultimate authority ; parliamentary 
and presidential government must be exam- 
ined to revise and eliminate those cumber- 
some and wasteful procedures which are 
now characteristic of them; a satisfactory 
representation of popular government must 
be assured ; the central government must be 
reorganized so that all interests likely to be 
affected by the making of decisions will be 
associated with the making of the decision ; 
territorial decentralization must occur in- 
cluding industrial decentralization and eco- 
nomic federalism take place in the basic 
industries and agriculture. 

The present situation is one wherein a 
highly developed science has proceeded, 
isolated, to too large an extent, from so- 
ciety. The inventions and discoveries of 
science, as a consequence, have been used 
not always for the benefit of society and 
the masses of men. Modern science and 
democracy demand a unified, coordinated, 
and conscious control of man, the universe, 
and society. The implications of atomic 
disintegration and the necessity for the 
unification of science and democracy in the 
conscious control of man and his society, 
is of the gravest import to the present 
civilization. Already man has _ gained, 
through such controlled manipulations as 
the Tennessee Valley Authority, the League 
of Nations and the United Nations Organi- 
zation certain scientific, technological, and 
social knowledge as to how to manipulate 
and control nature, man, and society. The 
task, now, is to draw from science those 
postulates of social significance for the 
reconstruction of our democratic society. 


SUMMARY AND CONCLUSION 
The possibilities of science for democratic 
advance, its postulation and necessity for 
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the unity of theory in practice, is today 
imperfectly grasped, even by the scientists. 
The crisis of the “atomic age” represents 
no failure of man’s knowledge about nature, 
nor a lack of ability on his part to con- 
trol it. Quite the contrary in fact. Man 
is now actually in position to control 
nature and society much more than he has 
ever done. The task is to reveal to the 
people the democratic imperative of in- 
creased application of science to society, 
and the practical feasibility of solution of 
problems of war, famine, poverty, racial 
conflict, and the like when, and if, man 
makes up his mind as to the kind of society 
in which he wants to live. 

Science is the search for truth, and is 
based on the faith that truth is worth dis- 
covering. Science springs from the noblest 
attribute of humanity, and in every field of 
human endeavor science has created new 
conditions, raising new problems. These 
problems are not scientific in themselves, 
but social, and economic, and _ political. 
Their solution requires the cooperation of 
men trained in many fields, and indispen- 
sable among these cooperators is the scien- 
tist himself. But these individuals must be 
aware of the social implications of science, 
and be sensitive to their human responsi- 
bilities and obligations in a democratic 
society. From this it follows, that science 
and democracy are essential co-partners 
and co-laborers in the work of improving 
the world. They must be united, and the 
lessons learned from this struggle jointly 
applied to the solution of man’s common 
problems. It is proposed that the following 
generalizations are of implication in this 
process : 

1. Nature, man, and society are an organic 
unity, an unified whole. Only man-made barriers 
and insufficient knowledge and scientific develop- 
ment separates the parts of nature and prevents 
their functioning as an organic unity or whole. 

2. Nature, man, and society is in constant 
motion, change, growth, and development. 

3. The process of growth and development in 
nature, man, and society is not simple. Changes 
are from the simple to the complex, from the 


lower to the higher. 
4. There are inherent contradictions in nature, 
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man, and society and it is in the removal of these 
contradictions that progress occurs. 

5. The process of removal of contradictions, 
of growth and development in nature, man, and 
society is not harmonious but is a _ struggle 
between inner inconsistencies and removal of 
contradictions, 

6. Nature, man, and society is a system of 
energy, and systems of energy evolve independ- 
ently of outside forces, supernatural . engineers, 
or vital forces. 

7. Nature, man, and society and their products, 
such as thought and matter, cannot be separated. 
Nature is material and objective reality and 
thought, the product of experience and matter. 
It is a derivative of matter and therefore second- 
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ary and subservient to matter. Thought and 
matter cannot be separated. 

8. Nature, man, and society and the laws of 
motion applicable to them are fully knowable. 
The only limits to man’s knowledge of nature are 
his ignorance and lack of scientific development. 

9. All things, nature, man, and society, depend 
upon time, condition, place, and the history of 
events leading up to them. Historic events, tem- 
poral relations, and spatial relations govern the 
reality of all actions. 

10. Science and democracy, through the unity 
of theory in practice, promise the solution of most 
of man’s present problems when mankind decides 
to apply science to society and the kind of society 
he wants to live in. 


IMPLICATIONS OF CERTAIN THEORIES REGARDING 
CREATIVE INSPIRATION 


Harotp H. PuNKE 


Alabama Polytechnic Institute, Auburn, Alabama 


ost adults have felt inspiration con- 
M cerning some activity in which they 
have been engaged. The inspiration may 
have been a part of motivation and hence 
partly experienced in anticipating the ac- 
tivity, or it may have grown out of the 
activity without having been anticipated. 
Some aspects of religion emphasize divine 
in contrast with other inspiration, whereas 
some aspects of psychology recognize no 
such distinction. The view that prevails 
concerning the origin or creativeness of 
inspiration may have far-reaching im- 
plications for science or other cultural 
developments. 

Nature and occurrence of creative in- 
spiration.—-Certain characteristics seem ap- 
parent in inspired activity. There is 
newness about it—something not in pre- 
vious experience of the person concerned. 
Personal satisfaction is also involved. In 
these respects activity which is sometimes 
called inspired and activity which psy- 
chologists call creative are closely related. 
An activity may of course be new to one 
directly engaged in it but contribute 
nothing new to the cultural accumulation 
of mankind. 

A few illustrations may lend clarification. 
A baby who learns to stack one block upon 


another, or who finds a way around an 
obstruction on the floor, seems to feel a 
thrill of achievement or discovery. At least 
his facial expression and other behavior 
closely resemble that of older persons who 
command language adequately to state that 
they feel as indicated. For the baby, new- 
ness and satisfaction are involved. The 
same is true of the ten-year-old boy who 
for the first time knocks a home run at a 
boy-scout ball game, as it is of the high- 
school student who works out an unconven- 
tional solution to a geometry problem—one 
which he has not seen or heard of before, 
but which is nevertheless based on geo- 
metric principles. The same is also true of 
the adult who successfully closes his first 
important business deal. It is equally true 
of the surgeon who successfully completes 
a difficult operation, of the teacher who 
finds a way to overcome a learning difficulty 
in a child, of the composer who sets to 
music the emotions of a particular situation 
in such a way that they may be revived 
later, of the research scientist who first pro- 
duces a chain reaction, or of the statesman 
who “hits upon” a new possibility of com- 
promise among contending forces in the 
field of human relationships. 

Each foregoing instance includes an ele- 
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ment that is new to the individual and that 
gives him a thrill of satisfaction or dis- 
covery. In several instances, however, the 
activity produces no contribution to civili- 
zation. Two new factors thus arise for 
consideration: the size of the mass of cul- 
ture or accumulated human experience, 
and the evaluation by society concerning 
whether the activity that gives thrill and 
constitutes discovery for the individual also 
represents an addition to the cultural mass. 
The extent to which the cultural-mass and 
social-evaluation factors influence thrill or 
inspiration depends on the social maturity 
of the individual. The young child is 
largely unaware of the cultural mass; his 
social world may be restricted to contacts 
with fond kinfolk. By contrast, the world 
of the statesman or research scientist may 
include much of mankind. However, in the 
case of either maturity level thrill or in- 
spiration accompanies the achievement 
before anybody else knows about it and 
apparently without regard to whether any- 
body else ever knows about it. It is this 
latter type of thrill or inspiration that seems 
common to members of the human species 
generally—great and small. The fact that 
some psychologists present evidence of 
similar experience among members of other 
species need not be considered here. 

Preserving the results of inspired or 
creative activity—The amount or quality 
of thrill or inspiration which particular 
generations assume was associated with the 
contributions made to civilization by per- 
sons several centuries earlier may be largely 
a product of retrospective or ex post facto 
logic. Perhaps anthropology and _ social 
psychology can help explain the factors and 
processes involved. 

Anthropology indicates that pre-literate 
man engaged in much creative activity— 
the results of which accumulated to produce 
the tools and modes of life that prevailed 
when literacy developed. There is little 
reason to suppose that man at that time did 
not experience the thrill or inspiration of 
achievement—the same as is true of chil- 
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dren or adults today, whether literate or 
illicerate. However when literacy devel- 
oped mankind acquired an important tool 
to aid in further achievement. He could 
then write down what was already known 
or believed. Hence he did not need to 
depend on the memory of individuals—to 
rely on’ the heads of old folks as the 
libraries or repositories of knowledge. 
With writing, man could also record more 
accurately his observations of day-to-day 
events, and he could sense the stimulus to 
more accurate observation which comes 
with more precise recording. But since 
there are differences among both literate 
and illiterate men in their understandings 
and interpretation of problems and events, 
one would expect early accounts to vary in 
accordance with who was the author—the 
same as is true today. This is because the 
mind tends to be an independently func- 
tioning organism. Even modern dictators 
have not been able to make different minds 
function exactly alike. 

Since the available literature of early cul- 
tures is meager, one would not expect as 
much variation in opinion or interpretation 
of events as occurs among comparatively 
free peoples in the modern world. How- 
ever ancient literatures in religion, mythol- 
ogy, government, and other areas of human 
interest do show considerable variation. 

Probably several factors have contributed 
to the great weight attached to early litera- 
ture. Before the development of literacy, 
whatever knowledge and belief existed was 
registered in the heads of the people or 
embodied in their tools, practices, and insti- 
tutions. Under such conditions the old 
folks were especially valuable as custodians 
of the knowledge, beliefs, and practices of 
the group—they accumulated these cultural 
items during a long lifetime. Under con- 
ditions when most of the people who were 
born into the world died in childhood or 
sarly adulthood, the fact of having lived to 
an old age was in itself an unusual achieve- 
ment—perhaps important enough in itself 
to win the respect and awe of others. The 
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situation is quite different in a modern 
country like the United States with its large 
and rapidly increasing number of old folks. 
Because of the rapid growth of knowledge 
in the modern world, and the development 
of schools and other agencies for dissemi- 
nating information and for developing the 
capacity to evaluate it, grandchildren of 
present-day old folks may know more about 
the physical world or the human race than 
their living grandparents. 

Since the wisdom of preliterate peoples 
was largely in the heads of the old folks, it 
was undoubtedly from this source that it 
was drawn when it was first written down. 
When this wisdom-prestige of authorship 
is thought of along with the fact that as 
literacy emerged the art of writing was 
mastered by only a few people—perhaps to 
the wonder and amazement of others, it is 
understandable that great prestige and even 
wonder surrounded those who had mas- 
tered the art—and also surrounded the ma- 
terials which they wrote. The point may 
be illustrated by the attitudes, of Americans 
and others, that surrounded Lindbergh after 
history’s first Atlantic flight—or that 
attached to the plane in which he flew. 
When one considers how prone modern man 
is to explain unique achievements in terms 
of some inspiration or insight received from 
creative forces to which persons of lesser 
achievement do not have access, with the 
extensive sources of information which 
modern man has available, it seems prob- 
able that primitive man must have reached 
even more quickly for this easy explanation 
and must have used it in a larger proportion 
of instances in which creativeness appeared. 
Particularly would this seem to be the 
case in a meager cultural and intellectual 
world—a world in which many events 
were on the periphery of the limited under- 
standing of the time were explained by say- 
ing “God did it.” God in the image of a 
big, powerful man—in one fairly constant 
image, or in an image that changed sub- 
stantially as the circumstances of war, har- 
vest, or fecundity might suggest. Under 
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conditions such as those described it would 
seem normal for creative work in the 
field of literature or social prediction and 
prophesying to be explained as the work or 
inspiration of the same kind of God (or 
gods) that controlled fecundity or deter- 
mined the fortunes of war. 

Sociologists and historians have gen- 
erally recognized the great influences which 
early leaders or early literatures have 
exerted over subsequent generations in the 
cultural group represented by the leaders 
or the literatures concerned. This is not 
confined to religion, or to antiquity—wit- 
ness the mild form of worship that some 
college English departments still have for 
Chaucer, that many Germans have for 
Frederick the Great or Bismarck, or that 
Americans have for George Washington or 
the Declaration of Independence. If there 
are certain periods in history when par- 
ticular persons, events, or pronouncements 
exert much greater influence over subse- 
quent generations than similar persons or 
events might exert at other times, a view 
which historians generally accept, then it 
seems reasonable to look upon the time 
when the early literature of a particular 
religious or cultural group was being writ- 
ten and assembled as constituting such a 
period of great influence—with respect to 
the areas of the world later dominated by 
that group. 

Aside from the ease with which a cul- 
tural or religious group might have arrived 
at the conclusion that early writings of their 
own group represented the work of God 
or were inspired by God, as suggested in 
preceding comments, certain other points 
should be considered. Most authors and 
many readers know that several factors 
help determine what material will be 
printed and circulated under present-day 
conditions—with printing as the modern 
form of written record. Among these fac- 
tors may be the ease of access to some 
equipment for making a record—however 
informal it may be. It is not unusual in 
the modern scientific and analytical world 
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for an important idea to escape because no 
means for recording it was immediately at 
hand. Frequently after such an idea once 
escapes it is lost. When this occurs in a 
record-conscious world in which analysis, 
writing, and record-keeping constitute full- 
time jobs for many people, it seems at least 
as likely in a world in which writing was a 
new and unusual venture—carried on with 
poor equipment and probably by persons 
whose main jobs were of a different char- 
acter. Other factors of probable impor- 
tance, concerning what materials become 
written and preserved, are the prestige of 
the writer, the number of people to whom 
the content is likely to appeal, the risk of 
antagonisms and attacks that might result 
from publishing the material, the cost of 
printing and who pays it, and the available 
avenues for circulating or distributing it. 

With the narrow limits of literacy, per- 
sonal liberty, or communication that pre- 
vailed at the time when most ancient 
literature was produced, or with the indif- 
ferent concern and haphazard methods of 
preservation that may have intervened be- 
tween the time it was produced and the 
present, it seems unwarranted to assume 
that the literature which has come down to 
us represents all the worth-while thinking 
that there was on particular subjects at the 
time concerned. Even with the tremendous 
facilities for publication which exist today 
in a country like the United States, there 
are many important ideas that are never 
printed. The same may have been even 
more characteristic of antiquity. 

A second point concerns the direction in 
which creativeness or inspiration might be 
expressed. History seems to indicate that 
after a culture has started development in 
a particular direction it is more likely to 
extend its development in that same direc- 
tion than to start development in some new 
direction. The minds and institutions of 
man become so shaped as to facilitate ex- 
pansion along lines of the established pat- 
tern. A shock or catastrophe in some 
degree may be necessary to crack up the 
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pattern. Famine, pestilence, war, or eco- 
nomic depression might provide the shock. 
Thus the great concern of Hellenic culture 
for philosophy seems to have directed atten- 
tion away from the practical arts. For 
example some historians refer to rather 
intricate plumbing arrangements in Alexan- 
dria, which apparently received little stimu- 
lus for future development from the culture 
of the time and little consideration in the 
literature of that period which has reached 
us. Likewise the orientation of late-medi- 
eval thought and institutions on a hereafter, 
prevented man from devoting much of his 
attention to improving conditions here. 
The extent to which German culture under 
Hitler was oriented toward the develop- 
ment of military power and peculiar bio- 
logical doctrines is common knowledge 
today—in the free world. The extent to 
which we in the United States are empha- 
sizing technology and research in the nat- 
ural sciences, in contrast with research or 
experimentation in such fields as education 
and government, is also illustrative. 

One implication of foregoing comments, 
on the direction that the creative inspiration 
of individuals takes at different times, con- 
cerns adherence without change through 
subsequent eras to doctrines or judgments 
that emerged at earlier times. Although 
knowledge and thought have been classified 
into categories, such as mathematics, sci- 
ence, politics, religion—to make it easier 
for the human mind to grasp, it should be 
obvious that developments in one field will 
influence other fields. Particularly is this 
true if the explanations and interpretations 
of phenomena which grow out of develop- 
ments in one field are opposed to those 
which had previously been offered by some 
other field. Part of the so-called struggle 
between religion and science has had this 
origin. One query which has grown out of 
this struggle may be stated by asking 
whether any society which fosters the de- 
velopment of human mentality and the 
expansion of freedom through growth in 
mentality should always be willing to 
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modify existing beliefs and practices in the 
light of new knowledge—whether the be- 
liefs and practices grew out of the religious 
literature of antiquity, the foreign policy of 
George Washington or some of the other 
“Founding Fathers,’ or a particular eco- 
nomic theory concerning the ownership or 
use of property. 

The third point, regarding the complete- 
ness or representativeness and the current 
interpretation of the literature and learning 
of antiquity which has reached us today, 
relates to the vested interests of different 
groups which have at various times been in 
complete or partial custody of that learning. 
If some particular group within a civiliza- 
tion bases its beliefs and institutions on the 
perfection, fixity, and unchangeability of 
certain judgments, doctrines, or explana- 
tions of phenomena that were offered by 
man who had much less information about 
the world and less experience in organizing 
and interpreting information than a modern 
student has, and if such a group develops a 
hierarchy of institutions, practices, and per- 
sonnel on the basis of this concept of fixity, 
then certainly that group has a vested inter- 
est in defending the concept. That concept 
becomes, or remains, both the means of live- 
lihood and the avenue to power for mem- 
bers of the group—at least for its leaders 
and mouthpieces. Whether the avenue 
through which the group works is religious, 
political, economic or other is of secondary 
importance in this immediate connection. 

However when a vested interest group 
has custody of literature or other material 
that is contrary to its own interests, some of 
the material is likely to be expurgated and 
the gaps smoothed over in a way which 
presents a total picture more favorable to 
the group concerned. Few students now 
assume that the literature and learning of 
antiquity has undergone no expurgations of 
the type described—apart from the casuali- 
ties of accident and change noted earlier. 
Such events as the burning of the library 
at Alexandria or Nero’s burning of Rome 
probably reflect destruction both by chance 
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and by intent—as do the wars, raids, cen- 


sorships, and pronouncement of curses 
institutions, or materials 
which have occurred in more recent history. 


After a particular point of view and set 


upon persons, 


of practices have become established, human 
inertia does much to perpetuate them and 
to prevent change. In some respects this 
tendency could perhaps be considered a 
biological orientation for the conservation 
of human energy. Ordinarily more and 
perhaps a different kind of energy is re- 
quired when one is consciously trying to 
make some new adaptation than when he is 
acting on the basis of habit. Energy con- 
served through habit might be available for 
other aspects of the struggle for survival. 
Regardless of biological anchorage in the 
organism, however, the important fact in 
the present connection is that human inertia 


has much to do with continuing practices 


and doctrines which have once become 
established. People like the “good old 
ways” and reminisce on the “good old 


days’—particularly as move into 
middle life when their organisms slow down 
in the rate at which they produce energy 
and when they acquire vested interests 
under the prevailing social system. 


they 


Inertia in the sense described exaggerates 
the values of the old and obstructs or 
thwarts the development of the new, and 
it may affect any area of human interest or 
concern—“old home remedies” in health, 
political outlook of our ancestors, economic 
doctrines “on which our country became 
great,” or “the old time religion which was 
good enough for father and is good enough 
for me.” been ex- 
pressed from time to time regarding modes 
of travel and communication, food habits, 
styles of dress, “appropriate vocations” for 
women, worker initiative and unemploy- 
ment, and many other areas of human inter- 
est. There appears to be no reason for 
thinking that the force of inertia would not 
help perpetuate many of the beliefs and 
interpretations of life and its problems 
which were expressed in the early literature 


Similar views have 
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of a particular cultural group. Under such 
conditions the amount of truth reflected in 
particular beliefs and explanations, or their 
validity in the light of knowledge which has 
accumulated since they were formulated, 
may not be of major importance in perpetu- 
ating them. 

To maintain that “unmitigated” truth, 
even as seen and judged through the 
limited knowledge and insight of the men 
of antiquity, has come to present-day man 
in complete and unchanged form is to insist 
on a view that does no credit to the human 
intellect. Such a view handicaps man in 
his struggle for a better understanding of 
the physical and human world and in his 
efforts to pattern his life and institutions 
accordingly. 

Feeling of inspiration and thrill of dis- 
covery as natural human experience —The 
theme of foregoing paragraphs is that the 
feeling of inspiration or the thrill of dis- 
covery and creative activity which is sensed 
by the young child who learns to build with 
his blocks or who learns to make a new toy 
go, or that sensed by the schoolboy who 
learns to hit a ball which is pitched to him 
in a vacant-lot game, is part and parcel of 
the same kind of experience as that which 
has claimed the attention and perhaps the 
respect of large segments of humanity for 
the activities of such men as Hamarrabi, 
Jeremiah, Socrates, Buddha, Cicero, Con- 
fucius, Jesus, St. Paul, Michelangelo, St. 
Thomas, Luther, Shakespeare, Jefferson, 
San Martin, Pasteur, Sitting Bull, Ghandi, 
or Hitler. Various factors of neurological 
structure, previous experience, current 
social conditions, pure chance, and subse- 
quent trends of history combine to deter- 
mine the personal thrill or the motivating 
power that might accompany a particular 
inspiration or flash of creative insight or 
to determine the influence it will exert on 
the person concerned. A detailed examina- 
tion of each of the five factors mentioned is 
beyond the scope of the present article. 
However it might be noted in passing that 
human imagination and creativeness always 
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operates on a base of previous experience 
and within a current pattern of social atti- 
tudes and value judgments. It is out of 
accumulated experience and in an atmos- 
phere of current attitudes and motivations 
that the new is created. Neurological struc- 
ture seems to affect the availability of past 
experience for reorganization into new pat- 
terns for the creative achievement, and to 
affect the readiness with which new pat- 
terns may be formed. However nobody 
has yet been able to predict which particular 
elements of past experience will become 
organized into the new pattern or the time 
at which the new pattern will take shape. 
Hence with the present status of knowledge 
in the field of psychology it seems appro- 
priate to say that a factor of chance is 
involved in creativeness. For purposes of 
this article, enough has been said in earlier 
paragraphs to illustrate the way in which 
subsequent trends of history affect the 
manner and extent to which different per- 
sonages are remembered or the importance 
attached to their achievements. 

From what has been said it follows that 
the feeling of inspiration and the exercise 
of creative imagination is a quite natural 
phenomenon—a normal functioning of a 
healthy and well nourished human organ- 
ism in an environment which allows some 
variety of experience and some degree of 
intellectual liberty. It is natural for past 
experiences which have been recorded in 
the nervous system to be recalled—to be 
brought back into consciousness, although 
perhaps never with all the richness in detail 
of the original setting, or with all elements 
which are recalled having exactly the same 
relationships as in the criginal experience. 
The organism is so constructed that no long 
series of experiences is likely to be recalled 
in the sequence in which they occurred. 
For example a person may recall an experi- 
ence of yesterday, then a similar one of ten 
years ago, then one less similar but still 
somewhat related which occurred a year 
ago, then one of last week, etc. The break- 
ing up or absence of any adherence in recall 
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to the chronological order with which the 
recalled items were first impressed on the 
nervous system through direct experience, 
means that these items are more flexible 
and more usable in new relationships than 
they would be if anchored to such a chrono- 
logical sequence. The new arrangements 
are creations—natural products of an or- 
ganism with the type of nervous system and 
related equipment which men have, func- 
tioning in an environment in which a 
variety of experience is possible and one in 
which the organism is relatively free from 
emotional tensions and similar restraints on 
the free play of imagination. Under con- 
ditions such as those described it would be 
as difficult to keep a human being from 
imagining and exercising creativeness as to 
keep him from seeing if he has normal eyes 
functioning in an environment in which 
there is light—and objects to see. It is as 
difficult to keep creative imagination from 
functioning under the conditions described 
as to keep one from breathing if he has 
normal lungs to function in normal air. 
Whether the particular creations of 
human imagination are called childhood 
fantasies, adult pipe dreams and utopias, or 
the products of genius seems to be less a 
matter of the type of psychological process 
taking place in the organism than of the 
sociological evaluation of the product. 
Earlier reference was made to the role of 
chance with respect to the particular aspects 
of past experience which become associated 
in the process of creating a particular 
“bright idea.” Chance seems also to play 
a role in regard to whether the “bright 
idea” appears in the world at a time when 
there is a social demand for it. Many cre- 
ative ideas have undoubtedly come into 
existence which did not noticeably affect the 
course of human history because of a non- 
receptive world. The same thought is illus- 
trated by the fact that the influence on 
mankind of several of the leaders mentioned 
in an earlier paragraph came mainly after 
the death of the individual. For several 
generations his ideas may have remained 
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largely dormant, although on record, until 
the world became more receptive toward 
them. Hence prevailing social values and 
cultural trends at a particular time may 
greatly affect the future of a creative idea 
or the consequences of an inspiration that 
appears at that time, much the same as food 
supply, biological enemies, or other en- 
vironmental conditions might greatly affect 
the future of fish that are hatched in a par- 
ticular pond. But the appearance of human 
inspiration and creativeness is as natural 
under the appropriate conditions described 
earlier as the hatching of fish eggs is under 
another set of appropriate conditions. 

Implications of different explanations of 
inspiration and creativeness.—Whether one 
explains inspiration and creativeness in 
terms of a naturalistic philosophy or in 
terms of some divine influence may not 
make much difference so far as the char- 
acteristics or implications of a particular 
inspiration or creative act are concerned. 
Under some conditions there may even be 
little difference between the two explana- 
tions from the standpoint of their influence 
in producing an atmosphere that is con- 
ducive to creativeness. Both views recog- 
nize the human organism as a functioning 
agent. Both recognize that inspiration 
and creativeness are more likely to occur 
under some conditions than under others 
(although they may not agree on what these 
conditions are). Both also recognize the 
influence of factors which seem to be out- 
side the control of the individual—whether 
one acts as an individual or as a member of 
an organized group (although they may not 
agree on the nature or importance of these 
outside factors). 

A pragmatist would probably say that 
any reasonable member of either group 
should recognize the right of others to ex- 
periment or to secure new information in 
other ways, to modify their own theories 
and explanations, or to attack the doctrines 
and practices of their opponents. Anyone 
who is interested in the democratic ideal of 
improving the lot of the masses of the 
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human race, as improvement is judged by 
the common man himself, must defend the 
open forum of debate and competition re- 
garding various doctrines and practices 
which claim to be for the welfare of that 
common man. It follows that anyone who 
has the comprehensive interest in humanity 
just noted must oppose any view or practice 
which maintains that one particular group 
has the final answers to all important ques- 
tions of human welfare, that all groups 
which differ with it are basically wrong, or 
that no new knowledge could ever be dis- 
covered which would change the views or 
concepts held by that group. 

Education for improving the lot of man 
through developing his mentality, expand- 
ing his knowledge, and extending his power 
and control in the universe is an education 
which dignifies the individual and which 
stimulates man to increase his capacity to 
improve his own status in the world. Edu- 
cation for accepting the conditions of a par- 
ticular time, or for accepting one of several 
current views in particular fields, as being 
final and not subject to change through 
expansion in knowledge or development 
in human capacity to understand and inter- 
pret life, is education for the intellectual 
slavery of the individual and for the deca- 
dence of any society in which such educa- 
tion prevails. 

Various earlier paragraphs include com- 
ments indicating that inspiration and cre- 
ativeness are more likely to appear under 
certain environmental conditions than under 
others. It follows that an education for 
creativeness would be an education which 
attempts to provide environmental condi- 
tions favorable to creative activities. Cer- 
tain elements of a favorable environment, 
suggested earlier, might be emphasized 
here. An obvious element is that of facili- 
tating the development of a comprehensive 
background of experience. A second ele- 
ment concerns an understanding of the 
psychology of emotion, the ways in which 
emotions inhibit reasoning and the forma- 
tion of new associations within the intellec- 
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tual realm, as well as what the individual 
can do to overcome emotional inhibitions. 
A third element involves developing in chil- 
dren and youth an understanding of the 
nature of the creative process, the sense in 
which inspiration and creativeness are nor- 
mal experiences of all human beings, and 
the influence which social values and judg- 
ments have on the future of the utility of 
creative ideas that might appear at a par- 
ticular time. Another element might relate 
to developing a desire for one to do what he 
can to increase the likelihood or the fre- 
quency of his making significant creative 
contributions to civilization. With the de- 
sire indicated one can do much to improve 
his own situation concerning each of the 
three preceding elements. With specializa- 
tion in areas of learning which have accom- 
panied the marked expansion of knowledge 
during recent generations, one should 
recognize that he is more likely to make a 
contribution in a particular area of civiliza- 
tion if he directs the development of his 
background and facility into that area. 
That is what most research workers and 
inventors do. 

Hence there seems little reason to doubt 
the statement that creativeness can be 
influenced by an educational program— 
influenced regarding the frequency with 
which creative ideas are formulated by a 
particular individual, and regarding the 
proportion of the population who are likely 
to reflect culturally significant inspiration 
and creativeness. However, among the 
elements noted, probably the one concern- 
ing the development of an effective desire 
is most difficult to influence through an 
educational program. As long as it is 
easier to follow the routine of trodden paths 
than to pioneer in establishing new ones, 
there will be a strong tendency for people 
to adhere to the old and the routine—as the 
“easy way out.” It is often easy primarily 
because of the short range of vision 
shown 





easy for the time being. 
The extent to which men are satisfied to 
embrace the way which appears easy for the 
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immediate future—the lazy man’s way, be- 
cause they are too indifferent or too obsti- 
nate to use more of the information which 
currently exists or to produce new infor- 
mation to help them arrive at sound con- 
clusions, outlines the extent to which they 
voluntarily continue their bondage to igno- 
rance and superstition. Those of our 
so-called primitive ancestors who were pri- 
marily responsible for bequeathing to sub- 
sequent generations what beginnings of 
civilization there was in their day did better 
than this. The progressive groups of that 
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time used as best they could what few data 
and experiences they had—in their efforts 
to explain the natural and human phe- 
nomena which they observed, although 
recent generations may have discarded 
these explanations as superstitions. Desire 
to use the most pertinent and comprehen- 
sive information in existence, in formulat- 
ing conclusions and in evaluating practices, 
is especially important in a world in which 
the facilities for discovering or creating 
new knowledge are as extensive as they are 
in this country today. 


SCIENTIFIC THINKING CAN BE TAUGHT TO FUNCTION IN 
THE EVERYDAY LIFE OF STUDENTS 


BRENDA LANSDOWN 
Brooklyn College, Brooklyn, New York 


| jah the controversy rages as to 
whether scientific thinking when 


taught in connection with science courses 
carries over into other phases of a person’s 
living, here is evidence that if it is taught 
as a method per se, with examples drawn 
from various aspects of living, then it can 
become a method of operation instead of 
“just something the scientist uses in the 
lab.” 

The following quotations are taken from 
work with young people of fourteen, six- 
teen and twenty years of age. All had been 
taught specifically the techniques of Aristo- 
telian and scientific thinking. Some had 
been given a little training in the historical 
method of thought. Most of the examples 
come from ninth graders. 


M.G., (14 year old) 


“This month we studied three types of thinking, 
Aristotelian, scientific, and historic. It seems to 
me that the best way to describe each process is 
to present a statement in the three different ways. 
The statement I will make is, ‘If you put a 
penny on the statue, you will have good luck.’ ” 
(This was a local superstition. B.L.) 

“Tf I am thinking in the Aristotelian method, 
I will accept the first statement as true. I shall 
then say, ‘If I put a penny on the statue, then 
I must have good luck.’ The Aristotelian method 
is perfectly correct, as long as the first statement 


is true, because this type of thinking doesn’t allow 
for mistakes. 

“Then if I happen to prefer the scientific 
method of thinking, (actually I do) I will be 
more inquisitive. First I will collect my facts: 
X, Y, Z put pennies on the statue, and they all 
had good luck. At this point I will form a 
hypothesis: ‘If you put pennies on the statue, 
you will have good luck.’ Until I come across 
another fact that disproves my theory, I shall 
consider it correct. Then I might find out that 
Q put a penny on the statue, and he had bad 
luck, and I will throw out my other hypothesis 
and form a new one based on the additional in- 
formation. 

“If I plan to think about this statement his- 
torically, I shall have to explore the past. First 
I shall find out where the custom originated, and 
under what conditions, and then I shall see 
whether these circumstances are still true today. 
If the conditions still do exist, I shall accept the 
statement as valid, but if this is not the case, I 
shall discard this custom, and find one that is a 
little more up to date... .” 


J.D. (13 year old) 


A. Prejudged Thinking 

“My middle brother will not eat tomatoes. 
The reason I suppose is that he doesn’t think 
they look appetizing. So far as I know he had 
not eaten any until last night. We had pea and 
tomato soup mixed. He ate it and was delighted. 
Then we told him there was tomato in the soup 
and he was very surprised... .” 


B. Scientific Thinking 
“We were having grapes for dessert. My 
brother, P. P., was spitting out the seeds. T., my 
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next to youngest brother, asked if there were 
seeds in grapes. I opened up a grape and sure 
enough there was a seed inside. 

“Later, Mother asked us to get something from 
the car. The door facing the sidewalk was im- 
possible to open due to a ski-rack in front of it. 
T. said, ‘Let’s open the door on the other side.’ 

“*‘How do you know there’s a door on the 
other side?’ I asked. 

“*Well I suppose you want me to look inside 
every grape and see if there are seeds inside, 
he replied disgustedly.” 


E.R. (14 year old) 

“Here is an example of deductive thinking by 
Cecil Palmer, an English publisher. ‘Socialism 
is workable only in heaven, where it is not 
needed, and in hell, where they’ve got it.’ (Found 
in Reader’s Digest) 

“Here is an example of inductive thinking from 
Shakespeare’s ‘Midsummer Night’s Dream’. ‘Aye 
me, for ought I could ever read, could ever hear 
by tale or history, the course of true love never 
did run smooth.’” 

F.L. (14 year old) 
Inductive Thinking 

“My cousin wondered whether Santa Claus was 
real, so I took her to Macy’s to see him. I asked 
what she thought and she said, ‘I pulled his 
beard and it came off. I punched him in the 
stomach and it felt like stuffing. Therefore’, she 
concluded, ‘there is no real Stanta Claus’.” 


One child reported that her father had 
noticed the spaghetti the mother had pre- 
pared for supper. “This rotten stuff 
again!” he said. To which his daughter 
replied, “That is your hypothesis, Pop, you 
haven't tried it.” 

Another child, in the eleventh grade, who 
had had this training for years came to her 
counselor and asked, “Have you a hypothe- 
sis as to why I keep losing my math book ?” 
The counselor asked, “What are you trying 
to get out of?’ The girl thought a mo- 
ment and said, “I can’t do logarithms.” 
Counselor: “Know anyone who could ex- 
plain them to you?” “Susie understands 
them.” The math book was not lost again! 

An interesting test of the use of this 
method is to assign three students to buy 
three newspapers on the same day, one 
from the left, one from the center, and one 
from the right, politically speaking. (I al- 
ways accept their categorization!) Then 


they find the same event reported as a news 
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article in each paper. They take the first 
three paragraphs of each story and copy it 
out under the headings: Facts, Hypotheses. 
The result forms a comparative graph of 
the accuracy of reporting in each paper. 

The following come from the early re- 
ports on the British elections of 1951, ana- 
lyzed by a group of college juniors. This 
task is within the powers of high school 
freshmen, too. 

A comment by one student reads: 

“Reading these three articles I find to my 
amazement that they are similar in very few re- 
spects. It is shocking how totally different they 
are—although they are written on the same sub- 
a 

“IT think if people read articles such as these 
ever so often, they would realize that basing 
facts on what we read in one newspaper is not 
so safe a bet. 

“Form your own opinions, and don’t rely on 


the household paper only, but go and buy another 
and compare.” 





Sometimes it is profitable to follow up 
the discussion with further evidence on 
what type of subject each paper is more 
likely to report objectively and which facts 
each paper finds “fit to print.” 

An eleventh grader, P.S., wrote a paper 
at the end of a year’s work in physical 
science (History of the Ideas About the 
Atom) in order to summarize what she had 
learned. She had to choose an original 
theme to tie all the work together and then 
develop it showing evidence of the scientific 
method. Here are excerpts: 


“Conflict has always played a major part in 
scientific thought and in social influences affecting 
the development of thought. Deductive reasoning 
as developed by Aristotle is based on a disregard 
for inconsistency or conflict. The rules of syllo- 
gistic reasoning are such that once the major 
premise is accepted the conclusion or ‘Proof’ is 
not only inevitable but final. All facts which are 
uncovered that conflict with this proof are con- 
sidered an illusion and therefore not taken into 
account. Aristotelian thinkers in the days of 
Aristotle were mainly aristocrats and as such 
considered any kind of manual labor, including 
laboratory experiments, beneath them. This might 
be the reason why their type of reasoning was 
so successful, since experimentation often results 
in conflicting facts. .. . 

“When a community as a whole is run on 
Aristotelian principles, there is little change or 
progress. During the Middle Ages, for instance, 
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DAILY MIRROR 


Facts 
Conservatives 


11 seats from labor. 


the age of 76 


625 Parliament Districts 


Hypotheses 
wrest 


The Conservatives dealt socialism a smashing 
blow in the national elections, and today were 
within reach of a victory, sending Winston 
Churchill back to the Prime Ministry at 

after 6 bleak years on the sidelines. Results in 
more than half of the 


pointed to a political and personal triumph for 
the old warrior Churchill, who led Britain to 
victory in World War II, was brushed aside 
when the war-weary people adopted the Socialist 
(Labor) Party’s promises of a better life. 


NEW YORK TIMES 


Facts 


Prime Minister Clement Attlee’s Labor Govern- 

ment lost twelve seats but still led by thirty this 

morning when the counting of votes in yesterday’s 

general election was suspended with a little less 

than half of Britains constituencies still to report. 
Labor’s lead 


the balance of the districts still to 


largely rural areas 


report are 


Hypotheses 


appeared to be insufficient to guarantee another 


lease of life because 


DAILY WORKER 


Facts 
Sidney Silverman, left-wing Laborite, was re- 
elected today. He received a majority of 4,000 
compared with 4,242 in 1950. 


At 2 a.m. London time, the popular vote was 
5,161,183 for the Labor Party and 4,846,761 for 
the Conservative Party with 151 seats for Labor 
and 125 for the Conservatives 


the barons or lords laid down the major premises 
and left the serfs to follow it out to the conclusion 
with no conflicting ideas allowed. . In seven- 
teenth century France, at the time when Richelieu 
was the actual ruler, all conflict of religion or 
other nature was suppressed... . 
Scientific thinkers make use of 
in order to develop their hypotheses. ear 


conflict 


Sometimes, fortunately, young people 
trained to distinguish types of thinking keep 
a check on the teacher. Once I accompanied 
a class of high school freshmen to see the 
local city government in action. After the 
next election, there was only one member 


of the Opposition in the whole council. 


heavily weighted for Winston Churchill’s Con- 
servatives. 

Hypotheses 
Early returns in the general election produced 
no upset of prominent members of any party. 


“Do you suppose,” the children asked me, 


| 
i 


“that Mr. R. will find anyone to vote wit 


him from the majority side?” “I’m afraid 


not,” I replied, “for they are all machine 


men.” “Machine men is an hypothesis,” 


these ninth graders reminded me. So I 
agreed that Mr. R. might find some 
brothers in politics. 


That scientific thinking is 


attitude to 


a valuable 
this 


following 


use in the classroom, 


teacher-in-training saw with the 
example : 
without 


tests 


“John’s I1.Q., as 
verbal 


measured by 
high if 


Ihn’s grades at 


instructions, is 
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school are low. He is restless and inattentive 
in class. He often does not reply when he is 
called upon. Hypothesis: John may be suffering 
from a hearing difficulty.” 

The use of scieritific thinking in politics 
is immensely valuable, at least for the 
people who listening to 


are campaign 


speeches. Several high school classes 
once went to a political rally where repre- 
sentatives from three parties gave their 
platforms. The speaker from one party 
gave a beautiful “rabble rouser” (hypothe- 


sis!). The students, all of whom had been 
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given some training in analysis of thinking, 
kept on turning around in bunches to catch 
my eye. After it was over, they gathered 
around and said, “Not a fact in a carload!” 

Examples are endless, once scientific 
thinking becomes a part and parcel of a 
community’s life. It makes for productive 
and much less devastating growth! I con- 
sider it one of the most worthwhile aspects 
of science to teach, and seeing that it ap- 
plies to other phases of living is part of the 


instruction. 


A SOCIODRAMATIC SLANT TO SCIENCE TEACHING 


THEODORE W. MuNcCH 


San Francisco State College, San Francisco, California 


EACHERS of science are realizing more 
Spee more that in their classrooms they 
are expected to teach more than science 
facts alone. Helping a young person de- 
velop his total personality is the function 
of every teacher, and the modern science 
instructor recognizes that science materials 
and learning experiences must be planned 
to help students live intelligently in present 
day society. The good teacher, realizing 
that no single technique can be rated as 
superior to all others, will rely on a wide 
repertoire of teaching devices to assist in 
making his teaching more vital and child- 
centered. Sociodrama is a technique not 
widely used at present, but it is one which 
deserves more attention in classrooms as an 
aid in helping students attain the goals de- 
sirable in the schools of today. 

Throughout life, students are forced to 
play certain roles in the environment in 
which they live. These roles are imposed 
by his home, church, school, and com- 
munity. How a child plays his part, and 
reacts to the conduct of 
people, determines his status in his en- 


how he other 


vironment. Sociodrama is supervised, 
spontaneous play-acting in which students 
have an opportunity to develop intelligent 
and democratic attitudes toward their roles 


and the roles of others in their environment. 


Several benefits derive from the skillful 
use of sociodrama. 


1. Students see more clearly the relationships 
between science and real life situations. 

2. Students see and hear others express ideas 
and attitudes, and come to understand why others 
act and feel as they do. 

3. Students forget inhibitions, and reveal how 
deeply they see personalities and issues involved 
in the situation portrayed. 

4. Students express themselves without the 
embarrassment that often accompanies oral re- 
ports. 

5. The classroom is relieved of much stiffness, 
this being replaced by more spontaneity which 
promotes increased understandings and _ lasting 
impressions. 

6. The teacher is freed from his traditional role, 
and attains a more democratic status within the 
group. 

7. Sociodrama provides more interest and flexi- 
bility in science teaching. 


Sociodrama has been found to be most 
effective when organized into three phases. 
I. The Warm-up Phase 
A. Selecting the situation 

1. Make the situation a simple one, 
having but one main idea. 

2. Be sure the situation involves per- 
sonalities. People cannot portray 
principles, laws, or theories. 

3. Describe the situation briefly, not 
attempting to sketch in all of the 
action. 

B. Choosing the Participants 

1. Keep the student’s needs and abili- 
ties in mind. Prejudiced students 
should go into unprejudiced roles. 
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Place a shy student in minor roles to 
build up his confidence so that he 
may take more advanced roles later. 
C. Setting the Stage and the Audience 
1. Arrange any physical properties that 

may be desired to add realism. 
2. Send the participants out of the room 

for about five minutes. 
3. Tell the class to observe the action 
as though they were acting in it. 
II. The Action Phase 

A. Let the action begin. If the stu- 
dent slips out of role, the teacher 
may remind him of his part, sug- 
gest lines, or otherwise give him 
small bits of assistance. 

B. The teacher should stop the action 
when a dead-end is reached. How- 
ever, as long as the drama con- 
continues spontaneously, the action 
should be allowed to unfold as it 
will. 

III. The Follow-Up Phase 

A. Following the acting of the socio- 
drama, ask for comments and sug- 
gestions for improvements or pos- 
sible alternate interpretations of the 
drama. After a few critique situ- 
ations, it may be well to have the 
students draw up a check sheet ‘for 
succeeding sociodrama critiques. 

B. During the progress of the socio- 
drama the students may have sug- 
gested that certain characters in the 
drama would have responded dif- 
ferently in a real life situation. 
Feel free to play these alternate 
interpretations, using different stu- 
dents in the replaying. 

C. Be pleased with first attempts even 
if they are poorly executed. Socio- 
drama, like everything else, takes 
practice. 


Sociodrama is best conducted by using 
two to five class members in chosen or 
assigned roles. To make the presentation 
as vital as possible, some standard life situ- 
ation should be employed. For example, a 
biology class may be studying conservation. 
The teacher informs one student that he and 
a companion are deer hunting. The com- 
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panion has already shot his limit of deer, 
but as a large buck appears in good view, 
the companioh lifts his gun and prepares to 
shoot. The teacher chooses a student to 
play the role of the companion, and both 
“hunters” are asked to behave as they 
would in a real life situation. 

It might seem that sociodrama benefits 
only a small portion of the group, those 
playing the roles before the class. It is to 
be emphasized, however, that the true sub- 
ject of the drama is the audience. The 
individuals drawn from the class are merely 
representative of the class. It is one of the 
functions of the teacher to insure that all 
of the pupils realize that they should try to 
project themselves into the roles being 
played. 

The entire class may engage in socio- 
drama at one time by adapting the socio- 
dramatic technique as follows: 

1, The class is divided into groups, each con- 
taining as many characters as the sociodrama 
demands. 

2. Following the description of the situation 
under study, each group is given a few minutes to 
organize the situation in their minds, and then 
the group is set to acting its sociodrama. The 
role of the teacher is to visit any group which 
seems to “bog down” or which becomes too “spon- 
taneous”. 

3. After five or ten minutes the playing of the 
sociodrama is stopped and the teacher selects a 
set of characters (usually the best performers 
from several groups) to perform the sociodrama 
before the class. 

4. A class critique follows the single group 
enactment. At this time ideas from all class 
members may be discussed. 


It can be seen that sociodrama is well 
within the ability of all teachers, and that 
it does not require any special talent or 
training. One or two simple points must 
be kept in mind. In the beginning, the 
teacher should choose a simple situation in 
which the characters and reactions expected 
are known to many of the class members. 
As the students begin to “get the feel’ of 
sociodrama, more complicated situations 
may be introduced. The second point is 
that sociodramatic methods are not adapt- 


able, generally speaking, for intensifying 
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subject matter learnings. Sociodrama is 
of most value when it is built about prob- 
lems personal to the students, problems of 
general interest, and problems within the 
ability of the class to understand. 


ScIENCE EDUCATION 


[Vor. 37, No 5 


3elow are presented some sociodramatic 
situations in science fields that have been 
found practicable for use in science classes. 
Further search by each teacher will uncover 
many more. 





AREA OF 
STUDY POSSIBLE SITUATION 
Biology The mayor of a small town has become 


General Science 


Hygiene 


Sic yc gy 
Hygiene 


Chemistry 


Bic rc ZV 


Safety 


Biology 
Hygiene 


General Science 


concerned about the high incidence of 
hook-worm in his community. To stamp 
out the infection requires more money 
than the town has available. The mayor 
attempts to elicit the help of his U. S. 
senator, a man who does not know much 
about the disease and its prevalence. 


During the course of a meal in a res- 
taurant, a diner notices that the waitress 
has dirty hands, that the cup is cracked 
slightly, and that the washroom has a 
dirty roller-type towel. 


One student is about to pour water into 


concentrated sulphuric acid. A second 
student tries to stop him. The first 
student is belligerent. 

An agricultural agent approaches an 


old fashioned farmer who is working 
on his field and attemtps to explain 
contour plowing and crop rotation. 


A boy bicyclist has been weaving in and 
out of traffic, using the no hands tech- 
nique. He suddenly hears the wail of 
a police siren and a command to pull 
over to the curb. 


Four members of a class are chosen to 
represent (1) a minister, (2) a science 
teacher, (3) a respectable tavern owner, 
(4) a parent in whose home alcohol is 
used. These four engage in a discussion 
of whether or not alcohol should be sold 
in the community. 


CONCEPTS TO BE 
LEARNED OR STRESSED 
How hookworm is transmitted. The im- 
portance of eradication. The importance 
to the state and nation of maintaining 
good health in all parts of the country. 


Cracked dishes may contain food parti- 
cles that spread disease. Soiled linen 
is an excellent carrier of colds and in- 
testinal diseases. 


Attitudes of safety in chemical labora- 
tories. 


Scientific farming methods improve crop 
yields, save soil, and in time, will in- 
crease the farmers income. 


Respect for life, including your own. 
Methods of avoiding accidents while 
riding a bicycle. 


Effect of alcohol on the body. The social 
implications of the use of alcohol. 


FOR GREATER SAFETY IN SCIENCE TEACHING 


Junior and Senior High School Standing Committee on Science, New York City Board of 
Education, Brooklyn, New York 


HE following directions and rules are 
fae intended to limit the essential ex- 
perimental work in science but to reduce 
to a minimum associated hazards. 
rather than less, objectification is desirable 
in all science work. 
be conducted 


INTRODUCTION 


More, 


Experimentation must 
under carefully controlled 


conditions. 
vented. 


cautions. 


Most accidents can be pre- 


Avoidance of accidents is almost 


entirely a matter of taking reasonable pre- 


Fire is one of the greatest of hazards. 
Yet, realistic experiments, properly safe- 
guarded, on spontaneous combustion and 
the explosive action of combustibles will do 
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more to guide the future actions of pupils 
than any amount of preaching about fire, 
or a diet of “don'ts.” So long as the fire 
extinguisher remains merely an object fas- 
tened to the wall, people will approach it 
with trepidation and fail to use it effectively. 

While most teachers undoubtedly are 
careful in avoiding accidents during experi- 
ments and in the manipulation of scientific 
apparatus, it behooves every individual, re- 
sponsible for the handling of dangerous 
materials, to exercise care at all times. In 
their own interests, all supervisors, teachers 
and laboratory assistants in science edu- 
cation should acquaint themselves with 
these rules and precautions drawn up to 
safeguard pupils and teachers alike. 

Suggestions for other 
changes in these regulations based on class- 
room experience, will be welcomed by the 
Standing Committee on Science. 


SECTION A 
Directions to Chairmen 


additions or 


Science Chairmen should: 

1. Periodically, through departmental confer- 
ences at the beginning of each term, make all sci- 
ence teachers and laboratory assistants aware of 
the hazards in science instruction and stress the 
seriousness of accidents caused by carelessness. 

2. File with the principal each term a signed 
statement that they have read the rules and that 
the provisions of this report have been complied 
with. A receipt from each teacher should be kept 
on file. 

3. Notify the principal in writing each term and 
immediately in the case of emergencies of any 
hazards in either main building or annexes, such 
as: 


(a) Defective gas fixtures, electrical outlets 
and connections. 

(b) Seats so defective that they may cause 
injury. 

(c) Inadeg storage cabinets. 

(d) Lack of fire blankets, extinguishers, fire 


pails and sand. 

4. See that a first aid cabinet is ordered and 
placed in each science laboratory and preparation 
room and elsewhere as needed, and that ample 
reserve stocks of tannic acid salve for possible 
burns, antidotes for poisons and first aid material 
are provided. At least two copies of the Red 
Cross booklet on First Aid should be kept with 
each first aid cabinet. 

5. Inspect first aid cabinets and fire extinguish- 
ers at least once a term. 

6. Make certain that combustible and dangerous 
materials such as poisons are kept securely locked 
in a metal cabinet. Acids should be stored in an 
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albarene closet, never in ordinary closets or 
wooden cabinets. Do not store chemicals which 
react with each other in close proximity such as 
glycerin and nitric acid, potassium chlorate and 
organic compounds, and cyanides and acids, etc. 
No pupils should have access to such lockers and 
storerooms or closets in stockrooms. 

7. See that the cabinet for the storing of so- 
dium, potassium, calcium, and calcium carbide has 
printed on it boldly in white, the warning “Jn case 
of fire, do not use water.” 

8. See that pupils do not handle materials in 
cabinets reserved for dangerous substances. 

9. Inspect chemical cabinets and keep on hand 
the dates of such inspection. 

10. Instruct laboratory assistants to keep tools 
and sharp-edged instruments under supervision 
and to exercise the greatest care when they are 
used by pupils. 

11. In making electrical connection for the use 
of stereopticons, film projectors and the like, use 
heavy rubber-covered wall plugs (to avoid crack- 
ing if dropped) and good quality cable (double 
cords within heavy insulation) which will not 
kink or easily break. This will avoid short cir- 
cuits and the danger of both electric shock and 
fire. 

12. In order that squads may be properly super- 
vised, limit the number of pupils to the maximum 
of three per period for each supervisor. In bi- 
ology, such squads may be somewhat larger. 

13. Be responsible for acquainting all squad 
members with safety rules and regulations at the 
beginning of their service. 


14. Secure parent’s consent in each case for the 
work of squad members. 
15. Give a copy of these instructions to all new 


teachers and laboratory assistants. 

16. Do not assign laboratory assistants to teach 
classes, except by special permission of the Super- 
intendent. 

17. Do not assign to science classes teachers 
not qualified to teach science. 

18. Instruct the laboratory assistant to perform 
the actual procedures of each laboratory experi- 
ment or demonstration prior to the class session, 
to see that all materials and apparatus work prop- 
erly. 

19. Advise teachers to remove or regroup ac 
cumulated materials that are a hazard. 
This applies to preparation and storage rooms as 
well Accumulations of glass- 
ware and tables, of 
exhibits or projects that overload shelves. or mis- 


safety 


as to classrooms. 
chemicals on demonstration 
cellany kept on window silis are some examples. 

20. See to it that a metal or earthenware waste 
jar is provided in every classroom where science 
experiments are performed. Such waste jar and 
not the wastepaper basket should be used for 
broken glassware, chemical residues, etc. 

21. Discard unlabeled, 
desirable reagents. 

22. See that any demonstrations, experiments, 
or projects dealing with atomic energy or radio- 
activity are performed in accordance with safety 
practices in that field. 


contaminated, and un- 








322 ScIENCE EpUCATION 


SECTION B 
General Directions for All Science Teachers 
and Laboratory Assistants 
I. Pupils 


1. Pupils are to be under the direct supervi- 
sion of a teacher at all times and in ali places, 
as required by the By-Laws of the Board of Edu- 
cation. 

2. Pupils are NOT to carry laboratory equip- 
ment or apparatus through the halls during the 
intervals when classes are passing. 

3. Pupils are NOT to transport dangerous 
chemicals at any time. 

4. Pupils are NOT to handle materials on the 
demonstration desk except under the direction of 
the teacher. 

5. Pupils are NOT to taste chemicals or other 
materials. 

6. Before permitting pupils to work with sharp 
tools, the teacher must be assured that pupils are 
fully competent to use the tools. 

7. At the beginning of each term, pupils should 
be instructed in general safety precautions. 

8. Pupils should be specifically instructed re- 
garding the dangers and the precautions required, 
at the beginning of each laboratory period where 
there is a special hazard. 

9. Pupils should be cautioned about hazardous 
activities involving the use of chemicals outside 
the school—e.g. mixing chemicals to “See what 
happens”, setting fire to gasoline cans, breaking 
open fluorescent tubes. 


II. Teachers 
1. Teachers must 
(a) Report to the principal any injury or 
accident immediately. 
(b) Arrange for the completion and filing 
of the proper forms to be signed by 
(a) the injured party 
(b) witnesses 
(c) teacher concerned, or laboratory 
assistant 

2. Teachers must be fully acquainted with first 
aid treatments. 

3. Teachers should notify the chairman of the 
department of the existence or development of 
any hazard that comes to their attention. 

4. Teachers are to perform classrooms experi- 
ments only if they themselves have previously 
tried them out or have been properly instructed 
by the chairman or an experienced teacher. 

5. When using volatile liquids which are in- 
flammable, such as alcohol, in a demonstration 
experiment, care must be taken that any flame in 
the room is at an absolutely safe distance from 
the volatile liquid. 

6. Demonstrations involving explosive mixtures 
must be so arranged as to shield both pupils and 
teachers from the results of the explosion. Even 
when there is no likelihood of an explosion, pupils 
should be asked to evacuate seats directly in front 
of the demonstration table whenever there is any 
possibility of injury to them by the spattering of 
a chemical, an overturned burner, inhalation of 
fumes, etc. 


—_ 
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7. Large storage bottles of dangerous chemicals 
such as acids and alkalies, if on shelves, are to be 
no more than two feet above the floor. If possible, 
they should be kept on the floor. 

8. Never add water to concentrated sulphuric 
acid. If it is necessary to prepare diluted acid, 
the concentrated acid should always be added 
in small quantities to the water, stirring all the 
while. 

9, Handle all corrosive substances with the 
greatest care. Special precautions should be taken 
with concentrated sulphuric acid, nitric acid, 
glacial acetic acid, and concentrated solutions of 
caustic alkalies and other corrosive chemicals as 
phenol, etc. 

10. White phosphorus must be kept under water 
in a double container, one part of which is metal. 
This form of phosphorus must be cut only under 
water. If cut in the open air, the friction may be 
sufficient to ignite the material with very serious 
results. Use red phosphorus in place of white 
phosphorus whenever possible. 

11. Residues of phosphorus should be com- 
pletely burned in the hood before depositing in 
the waste jar. 

12. Combustible materials of all types are to 
be kept in a metal cabinet or albarene closet pro- 
vided with proper means for closing and locking. 

13. Metallic sodium, potassium, and calcium 
and calcium carbide should not be stored above 
water solutions or vessels containing water. Me- 
tallic sodium and potassium, after the original 
container has been opened, must thereafter be 
kept under kerosene. These substances are cor- 
rosive and must not come in contact with the skin. 

14. See SECTION C-II-4 and SECTION 
D-II-22 for precautions in the insertion and re- 
moval of glass tubing, thistle tubes, thermometers, 
etc., in apparatus. 

15. Do NOT demonstrate devices or equipment 
brought in by pupils before pre-testing. 

16. When a motion picture machine or other 
projection apparatus is sent into non-science class- 
rooms a carbon tetrachloride extinguisher should 
accompany the apparatus. 


SECTION C 


Safety Suggestions for Teachers and Pupils 
of Chemistry and General Science 


I. Laboratory Technique and Procedure for 
Pupils 
1. At the beginning of each term, before the 
pupils are allowed to work in the laboratory, they 
should be instructed in general safety precau- 
tions. Among these instructions, should be in- 
cluded the following: 


(a) Familiarize pupils with the location and 
use of the fire extinguisher and fire 
blanket. 

(b) Pupils should be instructed never to 
handle apparatus or chemicals in the 
laboratory without specific previous in- 
struction. 

(c) Pupils should be instructed to report at 
once to the teacher-in-charge anything 
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in the laboratory seemingly unusual or 
improper, such as_ broken, cracked, 
jagged-edge apparatus, “suspicious” look- 
ing chemicals, reactions that appear to 
be proceeding peculiarly, etc. 

(d) Pupils should be instructed to report at 
once to the teacher-in-charge, any per- 
sonal injury sustained, burn, scratch, cut 
or corrosive liquid on skin or clothing, 
no matter how trivial it may appear. 

(e) Pupils should include safety precautions 
in their notebook records. 

2. Pupils should be taught to pour liquids from 
a bottle without spilling the contents on hands, 
desk, or floor. 

3. Pupils should be warned never to pour re- 
agents back into bottles, or exchange stoppers of 
bottles, or to lay a stopper on the table. 

4. In the laboratory work involving the heating 
of test-tubes, pupils should be cautioned against 
looking down into the tube while heating it, or 
pointing the mouth of the tube in the direction of 
any other pupil during the process. 

5. Pupils should be given instruction on heat- 
ing liquids in soft glass test-tubes to avoid pos- 
sible injury. The tube will probably break if not 
thoroughly dry on the outside, or if the flame is 
concentrated at one spot for any length of time. 

6. In heating liquids in test tubes, instruct 
pupils to heat from the upper portions of the tube 
downward. Otherwise, vapor meeting a head of 
liquid above it may cause the bottom of the tube 
to be blown out. 

7. Pupils should be taught to recognize when 
a Bunsen burner “strikes back” (burns at the 
spud) and warned to shut off the gas immediately 
and not to touch the barrel of the burner. Pupils 
should be cautioned about possible danger of their 
sleeves catching fire when using the Bunsen 
burner. Painful burns occur because pupils grasp 
the hot barrel. 

8. Pupils should be informed that in any experi- 
ment wherein a gas is collected by water displace- 
ment, the delivery tube should be removed from 
the generating flask or tube at the end of the ex- 
periment, to prevent water being forced back into 
the hot generator. 

9. When a gas is collected by water displace- 
ment and a thistle tube is employed in adding 
acid, pupils should be told to make certain that the 
delivery tube is not clogged, or the pressure de- 
veloped will force the acid up through the tube 
and possibly spatter it. Dangers of heating stop- 
pered flasks in air-tight systems should be men- 
tioned. 

10. In experiments involving the pupils’ use of 
concentrated acid, the following precautions should 
be observed : 

(a) Instruct pupils to immediately wash with 
water, any part of the skin that has been 
in contact with strong acid (or alkali), 
this being the best emergency treatment. 

(b) Have a battery jar filled with sodium 
bicarbonate solution, or a paste made by 
adding sodium bicarbonate to a little 
water, available for use after the acid- 
burned area has been washed with water. 
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(c) Hydrochloric acid should be used in- 
stead of sulphuric acid in all possible 
cases. The volatility of the former makes 
it less harmful to clothing and skin. In 
addition, it is less corrosive. 

11. When bending glass, pupils should be cau- 
tioned to allow glass to cool before further 
handling. 

12. Pupils should be taught to test for odor of 
gasses by wafting hand over generator and sniffing 
cautiously. 

13. All solid waste should be put in stone jars. 


II. General Safety Suggestions in Technique and 
Procedure for Laboratory Assistants and 
Teachers of Chemistry and General Science 

1. Chemistry teachers and laboratory assistants 
should observe all precautions listed in Sections 
B and C. 

2. Rubber gloves and a pair of goggles or a face 
shield should be kept on hand and used whenever 
appropriate. 

3. In performing experiments where there is a 
possibility of spattering, where there is the slight- 
est chance of a serious flash or explosion, or 
where the teacher deliberately uses mixtures 
which he intends to explode, the following precau- 
tions should be observed: 

(a) Keep pupils at a distance not less than 8 
feet from the demonstration table. 

(b) Use a screen of strong, fine wire mesh, 
wire glass, or, for spattering experi- 
ments, ordinary glass, as a shield for both 
pupils and teacher. 

(c) Wherever possible, glass vessels wherein 
explosions may take place, should be 
made “shatterproof” by cementing sev- 
eral layers of cellophane onto the glass 
with collodion. This will provide safety 
without affecting visability. 

4. On inserting glass tubing into rubber stop- 
pers or tubing, observe the following precautions : 

(a) Never attempt to insert tubing having a 
jagged end. Fire-polish, if possible. 
Otherwise, bevel the edge with a file, 
wire gauze or emery cloth. 

(b) Use water, soap solution, glycerine or 
vaseline as lubricant, and force the tube 
into the hole by a twisting motion. 

(c) Always aim the tubing away from the 
palm of the hand which holds the stop- 
per or rubber tubing. 

(d) Always hold glass tubing as close as pos- 
sible to the part where it is entering the 
rubber stopper. 

(e) The use of a cloth wrapped around 
the hand or the tubing at the point of 
contact with the hand will help avoid in- 
jury if the glass breaks. 

5. In inserting a thistle tube into a rubber stop- 
per, do not grasp the thistle tube by the bowl. 
Always wet the tube and use a twisting motion 
when applying pressure. 

6. Keep all bottles labeled at all times. If no 
other kind of label is available, a piece of ad- 
hesive tape will serve the purpose. 
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7. Liquids or solids found in unlabeled bottles 
should be discarded. Do not guess as to the 
nature of the substance. 

8. Bottles containing acids or organic volatile 
liquids should never be placed near heating pipes, 
nor allowed to stand in the sun; dangerous gas 
pressures may be built up. 

9. Never cork a bottle containing dry ice; 
always plug loosely with cotton. 

10. It is suggested that Bunsen burners in the 
laboratory be mounted individually on wooden 
blocks for stability. 

11. It is suggested that a suction bottle be used 
to fill pipettes and start syphons. 

12. Only under supervision should a student be 
allowed to dilute concentrated sulphuric acid or to 
make an NaOH solution. 

13. Metallic sodium and potassium must be kept 
under kerosene, after the original container has 
been opened. If the metal is not to be used again 
for a considerable length of time, it is suggested 
that it be “buried”, in its container, in a block of 
paraffin. 

14. Liquid air and dry ice have corrosive effects 
on the skin. Care should be taken that neither 
pupil nor teacher be exposed to them. 

15. When teacher or pupils have been exposed 
to irritating fumes (SOs, HCl, Cle, NHs, etc.) it 
is suggested that possible eye irritation be avoided 
by flushing the eyes with water from a drinking 
fountain. This method is simple and efficacious. 

16. Ether, carbon, disulphide, benzine, alcohol 
or other volatile liquids should not be used in a 
room where there is a flame or where a flame 
may be used shortly. Rags or cotton swabs soaked 
in any of these substances should be carefully 
disposed of in fire-proof receptacles: 

17. Glass wool and steel wool should be han- 
dled carefully to avoid getting splinters in the 
skin. 

18. Solutions of mercury compounds should be 
poured into a vessel containing zinc in order to 
protect plumbing. 


III. Safety Suggestions in the Performance of 
Specific Experiments and Demonstrations 
in. Chemistry 

1. Laboratory Preparation of Oxygen 

(a) Care must be taken to avoid exposing 
potassium chlorate, manganese dioxide, 
sodium peroxide, or any other oxidizing 
agents to contamination. Dangerous ex- 
plosions may result from the presence 
of organic material in an oxidizing 
agent. 

(b) In the experiment where oxygen is pre- 
pared by heating manganese dioxide and 
potassium chlorate, make certain that the 
bottles of manganese dioxide and char- 
coal powder are not placed on the same 
shelf or near each other in the labora- 
tory. By keeping them in different parts 
of the room, the possibility will be re- 
moved of a pupil’s mistaking one for 
the other and thereby possibly causing 
a serious explosion. 

(c) Warn pupils against allowing the carbon 


(d) 
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from wood splints to fall into the hot 

potassium chlorate-manganese dioxide 

mixture. If this should occur, heating 
must be stopped immediately. 

If the sodium peroxide method is used 

for preparing oxygen, the following pre- 

cautions should be observed to insure 
safety : 

(1) Avoid contact of skin with moist 
sodium peroxide. 

(2) Make certain that no active sodium 
peroxide is left in contact with 
paper or other easily ignitible sub- 
stance. If paper is used for pour- 
ing the chemical into the generator, 
soak it thoroughly with water be- 
iore discarding. 

(3) It is suggested that an Ehrlenmeyer 
or Florence flask be used as a gen- 
erator instead of a_ bottle, thus 
avoiding the possibility of cracking 
the generator due to heat of the re- 
action. 

(4) It is suggested that the sodium 

peroxide be handed out to the pupils 

in the dry flasks, all ready for use. 

The water must be carefully con- 

trolled by a dropping funnel. 

(6) Teachers should remember and em- 
phasize to pupils that the flask, after 
the reaction, contains a caustic al- 


kali. 


ur 


(e) Oxygen may be safely prepared from a 


3-5% solution of hydrogen peroxide 
which is dropped on either powdered 
manganese dioxide or pelleted activated 
charcoal. No heat is necessary. 


2. Experiments on Hydrogen 


(a) 


(b) 


(c) 


(d) 


All Kipp or other large generators should 
be equipped with safety devices. If 
safety devices are not available through 
science supply houses, they may be con- 
structed by soldering a piece of fine wire 
mesh over one end of a short piece of 
brass tubing narrow enough to fit into 
ordinary black rubber tubing. 

Never ignite hydrogen coming from a 
generator until you are quite certain that 
there is no residual air in the generator. 
One may test for this by taking samples 
of the evolving gas in a small test tube 
and bringing these to a Bunsen flame 
until a non-explosive sample (no “pop’’) 
is obtained. Then, to ignite the generator, 
fill the test tube with the gas, ignite the 
gas in the tube, and finally ignite the 
generator by means of the burning gas 
in the test tube 

As a further precautionary measure, it 
is suggested that a towel be wrapped 
around the hydrogen generator before 
the evolving gas is ignited. 

In putting potassium on water, use very 
small amounts of the metal to avoid 
dangerous spattering. It is suggested 
that a medium-sized crystallizing dish be 
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used for this experiment, and that an ap- 
propriately sized watch. glass or glass 
plate be used to cover it immediately 
after the potassium is put on the water. 
The reaction of sodium on water is safer, 
and should be used when either would 
do. 


3. In the demonstration of the dehydration of 
sucrose by concentrated sulphuric acid, the spongy 
lump of carbon remaining often contains some oc- 
cluded concentrated acid. Pupils should not be’ 
permitted to handle the carbon or its container. 

4. In using a solution of phosphorus in carbon 
disulphide to demonstrate spontaneous combustion, 
great care must be exercised. The solution 
should be covered with a layer of water and kept 
in a small, glass stoppered bottle, which, in turn, 
is stored in a metal container, the bottom of the 
latter being covered with sand. To use the solu- 
tion, a medicine dropper is squeezed and inserted 
below the water into the solution. After use, 
the medicine dropper is contaminated with phos- 
phorus and constitutes a fire hazard. It is sug- 
gested that it be stored in the same metal can as 
the solution, being attached to the solution bottle 
by means of a wire holder. Articles having phos- 
phorus on the surface may be made harmless by 
washing with a solution of copper sulfate. 

5. Laboratory Preparation of Rhombic Sulphur 

(a) If carbon disulphide is used as a solvent, 
open the windows and perform this part 
of the experiment first, before any of the 
Bunsen burners are lighted. Then, all 
watch glasses containing sulphur in car- 
bon disulphide should be placed under 
the fume hood. The carbon disulphide 
should be handed out by the laboratory 
assistant. 

Carbon tetrachloride, as a solvent for 
sulphur, is a poor substitute but is much 
safer than carbon disulphide. 

6. Laboratory Preparation of Sulphur Dioxide 

(a) Unless exceptionally good ventilation 

equipment is available, it is inadvsable to 
perform this experiment in the labora- 
tory, except by demonstration. 

(b) In any event, pupils should be cautioned 

against inhaling the gas. 


(b 


~~ 


“I 


. Laboratory Preparation of Halogens 
(a) Warn pupils against inhaling any of 

. these gases. A bottle of ammonium hy- 
droxide should be kept on hand and its 
vapors inhaled to counteract breathing 
of halogen fumes. 

(b) In testing for the halogens, do not use 
carbon disulphide. Carbon tetrachloride 
works just as weil, and is non-inflam- 
mable. 


(c) It is suggested that chlorine be prepared 
only by the instuctor as a demonstration. 
(d) Bromide vapor is poisonous and cor- 


rosive to the mucous membranes and the 
skin; it should be collected under water. 
Liquid bromine should be delivered in 
sealed capsules and open stock should be 
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stored in g.s. bottles, sealed with paraffin 
or collodion. 

(e) Iodine vapor is poisonous. It should be 
prepared in small quantities only. 

(f{) Hydrofluoric acid is dangerous both in 
liquid and gaseous form. Soluble flu- 
orides are poisonous. 

(g) HCl may be safely prepared by students 
by adding 2:1 sulphuric acid to solid 
NaCl in a 300 ml. round-bottomed flask 
through a thistle tube. Moderate heat is 
required. 


oo 


Laboratory Preparation of Nitrogen and 
Nitrogen Compounds 

(a) In preparing nitric acid, it is suggested 
that the retort be clamped into position 
by using a cork collar about 3% the way 
up the tubular portion of the retort, and 
the clamp tightened securely about the 
cork. In this manner, the retort can 
be easily and safely manipulated. 

(b) Concentrated nitric acid is highly cor- 


rosive. Pupils should be cautioned 
against spilling it on their skin or cloth- 
ing. 

(c) Nitrous oxide should not be prepared by 
students. 


(d) The preparation of nitrogen by heat- 
ing a mixture of sodium nitrate and 
ammonium chloride, is likely to produce 
an explosion if the substances are over- 
heated. Therefore, this method should 
never be used as a laboratory experi- 
ment. If performed as a demonstration, 
make certain that the solution does not 
boil. If it does, add water. 

(e) The preparation of nitrogen iodide 
Should never be attempted by students 
under any circumstances. 

9. Ammonia Fountain 

Make certain that the flask used is sturdily 
constructed. Otherwise, it may be crushed, due 
to the partial vacuum developed in it. If available, 
use a round-bottom flask. It is stronger than 
the flat-bottom variety. 

10. Thermite 

In performing the thermite demonstration, be 
very careful in approaching a mixture that has 
apparently failed to ignite. This mixture may 
flare up suddenly. 

11. Phosphine 

Pupils must never be allowed to prepare phos- 
phine. A teacher may demonsrate its preparation 
but the greatest care must be exercised through- 
out. The generator will explode if air gets in. 

12. Preparation of Esters 

It is suggested that the materials in the test 
tubes be heated over a water bath, instead of the 
direct flame. Strong heat might cause spattering 
of the sulphuric acid-containing mixture. 

13. Fire Extinguishers: Demonstration Only 

Glass models of fire extinguishers should be 
tested by the teacher in advance to assure proper 
concentration of materials. If acid is too strong, 
the stopper may be blown out of the bottle and 
contents spattered upon students. (See above Sec. 
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II, 3.) Demonstrate the carbon tertrachloride 
fire extinguishers in well-ventilated rooms. Warn 
pupils of possible dangers. 

14. Soap Making 

Heat fat slowly with constant stirring to pre- 
vent spattering. 

15. Plastics 

Heat or add chemicals in hood or well-venti- 
lated rooms. 


SECTION D 


Safety Suggestions for Teachers of Physics 
and General Science 


I. Laboratory Technique and Procedure for Pupils 

1. At the beginning of each term before the 
pupils are allowed to work in the laboratory, they 
should be instructed in general safety precautions. 
(See Sections A and B.) 

2. In using hypsometers, caution pupils to direct 
outlets for steam away from their own and other 
students’ eyes. 

3. Pupils should be taught never to grasp any 
electrical device which has just been used. Most 
electrical devices are hot after use, and serious 
burns may result if the degree of heat is not as- 
certained before it is grasped. 

4. Pupils should be instructed never to “short 
circuit” dry cells or storage batteries. High tem- 
peratures developed in the connecting wires can 
cause bad burns. 

5. Sharp edges on mirrors, prisms or glass plates 
should be reported by pupils to the teacher-in- 
charge. Raw glass plates should be bound with 
adhesive or Scotch tape. Waxing edges of plates 
with melted paraffin is highly effective. 

6. Students should be cautioned about the 
danger of shock from the secondary of an induc- 
tion coil. 


II. Safety Suggestions for Physics Teachers and 
Laboratory Assistants 

1. Electric current used in the laboratory 
should be sent through a protective limiting load 
resistance in order that no more than the desired 
amount of current will flow under any circum- 
stance. 

2. In pupil experiments involving use of the 
electric current, voltage should be limited to a 
maximum of 30 volts. This does not apply to elec- 
trical laboratories or shops where students have 
special training and background and suitable pre- 
cautions are taken. 

3. Where circuit breakers are not provided, 
electric lines to pupils’ tables should be protected 
by enclosed fuses only. 

4. In removing an electrical plug from its 
socket, pull the plug, not the electric cord. 

5. In inserting an electrical plug, hold plug so 
that any flashbacks due to a short circuit will not 
burn the palm of the hand. This applies as well 
to holding a soldering iron. 

6. In wiring an electrical circuit, make the 
“live” connection, the last act in assembling and 
the first act in disassembling. 

7. When using an electric current, avoid bring- 
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ing both hands in contact with “live” seetions of 
the circuit. If possible, use but one hand at a 
time in all manipulations involving an electrical 
circuit. 

8. Electrical extensions used in the classroom 
for projection machines, etc., should be inspected 
regularly for defects in insulation or connections. 

9. If the current is constantly used near any 
metal object, the object should be permanently 
protected with an insulating cover to avoid pos- 
sible contact. General care should be observed 
to see that live wires do not contact grounded 
metallic objects. 

10. Exposed live electric switches on the front 
panels of laboratory and preparation room switch- 
boards should be shielded by a wire cover or other 
protective device whenever pupils have access to 
such panels. 

11. Connections shall not be made to electric 
light sockets for the purpose of operating electrical 
appliances or for electric light extensions or port- 
able lamps. 

12. Multiple plugs shall not be used in electrical 
wall outlets. Semi-permanent electrical connec- 
tions shall not be made to wall outlets. Electrical 
apparatus consuming more than 1100 watts shail 
not be connected to wall outlets. Motor driven 
apparatus shall not be connected to wall outlets 
unless such apparatus is essentially portable. Un- 
der no circumstances shall a motor requiring a 
starting current of more than 1100 watts be con- 
nected to a wall outlet. 

13. During the charging of a student storage 
cell, pupils should be kept away from the fine 
spray which develops. It is harmful if inhaled 
or allowed to get on skin of pupils. 

14. Care should be observed in teacher and 
pupil handling of a storage battery. It is a 
source of danger in spite of its low voltage, be- 
cause of the acid it contains and because of the 
very high current which may be drawn from it on 
a short circuit. 

15. All types of induction coils should be clearly 
marked for the low voltage and high voltage con- 
nections, in order to avoid the possibility of 
shocks. 

16. Instructors and pupils should, at all times, 
be shielded from X-Rays and from ultra-violet 
apparatus. 

17. In the handling of radio equipment by teach- 
ers and pupils, the following precautions should 
be observed: 

(a) Make certain that the current is off be* 
fore putting hands into the radio. 

(b) Be sure that there is a “bleeder” (high 
resistance), across the output of the 


power supply. Otherwise, a _ severe 
shock from the charged condenser may 
result. 


(c) In handling the so-called transformer- 
less type of radio, where the tubes are 
series connected and the set works di- 
rectly from the line, caution must be 
observed to prevent any grounded metal- 
lic object from coming in contact with 
the metallic chassis. 
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(d) In using a standard transformer radio, 
pupils must be cautioned on the handling 
of “B” voltages. The high voltage sec- 
ondary is in the order of 600 v. A.C. 
and the rectified “B” voltage about 300 
v. D.C. Severe burns’ and shock can 
result from contact. 


18. In evacuating a bulb during the density of 
air experiments, wrap it in a towel to avoid flying 
glass if the bulb should be crushed. Also, use, 
round bottom flasks for the process. They are 
stronger than the flat bottom variety. 

19. In using a pressure cooker to demonstrate 
variation of boiling points with pressure, be sure 
to examine the safety valve before use, to make 
sure it is in working order. Also, do not allow 
the pressure to go above 20 pounds. (See Sec- 
tion E IT-8.) 

20. Caution should be observed in the use of 
the whirling table, Savart’s Wheel, siren disk, 
centrifugal hoops, etc. Make certain that the 
Safety Nut is securely fastened at all times; the 
apparatus should revolve at moderate speeds only. 

21. Care should be taken to prevent pupil in- 
juries due to sharp edges on mirrors, prisms and 
glass plates. They should be inspected before they 
are handed to pupils, and sharp edges removed by 
grinding them with emery cloth or carborundum 
stone, or painting the edges with quick drying 
enamel. Pupils should be instructed to report at 
once any sharp-edged apparatus handed to them. 

22. (a) The practice of removing thermom- 

eters, glass tubing, etc., from rubber 
stoppers as soon as possible after use 
will avoid the possibility of the glass 
freezing to the rubber. 

(b) To remove thermometer, rod or glass 
tubing which has been “frozen” into 
a rubber stopper, the following method 
has proved safe and efficacious. Use a 
wet cork-borer, just large enough to slip 
over the tube, and slowly work the 
cork-borer through the stopper, thus 
boring the frozen tube out of the stop- 
per. 

(c) As an alternate method to “b” above, 
it is suggested that the rubber stopper 
surrounding a frozen thermometer be 
slit open with a razor. The stopper can 
then be repaired with rubber glue, or 
can be useful as a split stopper. 

23. Exercise care in demonstrating, adjusting 
or using image tubes of television receivers or 
cathode ray oscilloscopes when these tubes are 
removed from their protective housing. 


SECTION E 


Safety Suggestions for Teachers of Biology 
and General Science 


I. Laboratory Technique and Procedure for Pupils 
1. See Section 1 under similar heading for 
Chemistry and Physics. 
2. Great care should be exercised by pupils 
in securing epithelial cells from the inside of the 
cheeks for study under the microscope. Only 


SAFETY IN SCIENCE TEACHING 327 


splints (wood) or the blunt edge of a flat tooth- 
pick should be used. Pointed instruments or any 
part of the scalpel should never be used for this 
purpose. 

3. Handling Laboratory Animals 

Rats, mice, guinea pigs and other laboratory 
animals should be handled gently by students so 
as not to unduly excite the animal into biting. 
Gloves made of thick rubber should be available 
and used whenever necessary, that is, when there 
is danger of biting (by excited animals, injured 
animals, new additions to cage, pregnant or feed- 
ing female, etc.). Students and visitors to the 
laboratory should be cautioned not to insert finger 
in wire mesh of cage. Appropriate signs should 
be displayed about cage such as “Keep Hands 
Off.” 

Only specially trained members of the labora- 
tory squad should be permitted to handle labora- 
tory animals. Poisonous snakes should not be 
kept in the laboratory. 

4. Use of Formaldehyde 

Specimens preserved in formaldehyde should be 
thoroughly washed in running water for 24 hours 
before being handled by students. In taking speci- 
mens out of formaldehyde, students should either 
wear rubber gloves or else use tongs or forceps 
—depending on the size of the specimen. Ade- 
quate ventilation should be provided in any room 
where formaldehyde is used. 

5. Use of Carbon Tetrachlorid 

Adequate ventilation should be provided in any 
room where carbon tetrachloride is used. 

6. Precautions for Field Trips 

(a) Pupils should be instructed about identi- 

fication of poison ivy, poison sumac, cop- 
perhead snakes (found in Palisades), etc. 

(b) First aid kits should be taken along on 

all field trips. 
Students should be instructed as to the 
proper clothing to take along on a field 
trip to avoid illnesses due to undue ex- 
posure, etc. 


(c 


7. Pupils should not perform any experiments 
involving the heating of alcohol, strong acids or 
strong bases. 

8. When pupils are to handle tools in construct- 
ing projects, etc., special instructions should be 
given where necessary. 

9. Pupils should submit all electrical work to 
the instructor for approval before putting into use. 

10. Pupils are not to handle steam pressure 
sterilizers, incubators, etc., without special in- 
struction given beforehand. 


II. General Safety Suggestions in Technique and 
Procedure for Biology Teachers and Lab- 
oratory Assistants 


1. Biology teachers and laboratory assistants 
should observe all the precautions listed in sec- 
tions B and C (pp. 6-10). 

2. Bread Mold and Pollen From Flowers 

In handling flowers and bread mold, care should 
be taken that pollen or spores are not excessively 
distributed through the classroom. Some students 
may be allergic to pollen or spores 
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3. Blood Experiments 

Only sterile needles or lancets should be used 
by the teacher for pricking his finger to draw 
blood. Blood should be drawn from the dorsal 
side oi finger just in back of the cuticle. Rub 
finger with alcohol before pricking it and cover 
with bandaid afterward. 

4. Biology teachers and laboratory assistants 
should observe the precautions listed for Chem- 
istry and Physics teachers and laboratory assist- 
ants (previous sections) before handling physical 
and chemical apparatus. 

5. Osmosis Experiments 

In the osmosis experiment great care should be 
exercised in inserting the thistle tube through the 
rubber stopper. (A rubber stopper is commonly 
used to support the thistle tube in the clamp 
of the ring stand.) Do not grasp the thistle tube 
by the bowl; grasp the tubing of the thistle tube 
near the rubber stopper, wetting it beforehand. 

6. Only fresh materials should be used at all 
times. Do not use decayed or decaying material. 
Keep the material in a refrigerator, if used for 
more than a day, or in formaldehyde. (Observe 
precautions for formaldehyde—Item I, 4 above). 

7. Extraction of Chlorophyll 

(a) Only pyrex or other hard glass test 
tubes should be used. 
Use an electric heater of the immersion 
type or a water bath heated by an elec- 
tric hot plate, instead of an open flame 
or a gas heated water bath for heating 
the alcohol. 

(c) Keep open flames away from alcohol or 
alcohol vapors. If alcohol ignites in 
beaker, cover beaker with a glass plate 
to extinguish. If burning alcohol runs 
over the table, use fire blanket. (These 
materials should be on hand at all times.) 

8. Operation of Pressure Cooker for Sterilizing 
Bacteria Media: 

(a) Before operating the pressure cooker 
familiarize yourself thoroughly with the 
proper directions for operation. 
Examine safety valve before use and 
make sure it is in working order. 

(c) Don’t allow the pressure to go above 
20 pounds. 





(b) 


(b) 


(d) Stop heating before removing the cover. 
Pressure should be down to normal be- 
fore removing cover. 

(e) Be sure to open the stop cock before 


releasing the clamps. 

9. Careful use of dissecting instruments and 
dissection material in laboratory work, through 
instruction and warning, will avoid cuts and pos- 
sible infection. Especial care should be taken 
when cleaning scalpels and needles. 

10. Pupils should not be required to prick fin- 
gers in order to supply blood. 

11. Pathogenic bacteria should not be cultured. 
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Exposed Petri dishes should be soaked in a strong 
disinfectant (carbolic acid, cresol, lysol, etc.) be- 
fore being washed. Rubber gloves should be worn 
during the operation. Dishes passed around for 
inspection should be bound together with Scotch 
tape. , 

12. Teachers and laboratory assistants should 
take special care when allowing pupils to handle 
any of the following: 

(a) Large paper cutter. (cuts) 

(b) Formaldehyde—fumes dangerous to the 
eyes and throat. 

(c) Denatured alcohol and wood alcohol. 





(d) Apparatus left hot by use, i.e., stere- 
opticon, micro-projector, etc. (burns). 
Do not put hot projectors in cases be- 
fore allowing them to cool. 

(e) Carpentry tools (wounds). 

(f) Electrical apparatus and equipment 


(shocks). 

13. Ether should not be used in a room where 
there is a flame or where flames may be shortly 
used, Containers in which ether has been used 
should be allowed to air out thoroughly before 
being washed. Put ether-soaked cotton or rags 
in stone crock and not in waste paper basket. 

14. When testing for proteins, pains should be 
taken to avoid the possible spattering of the nitric 
acid when heating. This acid, like sulphuric acid 
and other acids, is corrosive and produces bad 
burns, even when cold. Pupils should never 
handle a test tube or bottle containing concen- 
trated nitric acid. If the Biuret test for proteins 
is used, the same precautions should be exercised 
in handling the potassium hydroxide as in han- 
dling the nitric acid. 

15. Wire loops used for transferring cultures of 
bacteria should be flamed after each transfer is 
made. 


Regulations for the Storage of Combustibles, 
Oxidising Agents and Corrosive Acids in 
the Science Departments of High Schools 
in New York City 
1. The chemicals listed in the S-1 list require 
special attention in packaging, handling and stor- 
age to meet the regulations of the Fire Depart- 
ment of the City of New York and to provide 

safety for pupils and teachers. 

2. The items listed are needed to meet the re- 
quirements of instruction in chemistry as outlined 
by the New York State and New York City 
syllabi in chemistry. 

3. The classification of the items in the S-1 list 
meets the requirements set by the Division of 
Combustibles, Fire Department, City of New 
York. 

4. In the storage of these chemicals, the rules 
of the Board of Education as set forth in the 
Bulletin, “For Greater Safety in Science Teach- 
ing,’ shall be strictly adhered to. 
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CHEMICALS NEEDED FOR INSTRUCTION IN CHEMISTRY IN THE HiGuH ScHoois oF New York City 
WuHuicH ARE DEEMED HAZARDOUS BY THE FIRE DEPARTMENT 





oy TEM Container and 
Restrictions 








EXPLOSIVES 
Chapter 19 of the Administrative Code of the City of New York defines an explosive 
as a compound or substance having properties of such a character that alone or in com- 
bination with other substances may decompose suddenly or generate heat or gas or 








pressure to produce flames or destructive blow to surrounding objects. 


Picric Acid * g.s.b. 
Carbon Bisulphide * g.s.b. 
Collodions * g.s.b. 


All gasses under pressure 


INFLAMMABLE LIQUIDS 


Inflammable liquid is any liquid that will gene 


ture below 100°F. 


Steel container 


rate inflammable vapors at a tempera- 


Crude Petroleum tin can 
Benzine, Benzole or Naputha of any kind. tin can 
Coal Tar tin can 
Coal Tar Oils (heavy) tin can 
Wood Creosote g.s.b. 
Ether, Sulphuric tin can 
Ether, Nitrous g.s.b. 
Ethyl Chloride and other ethers g.s.b. 
Varnishes, Lacquers, etc. tin can 
Acetone g.s.b. 
Alcohol, Ethyl tin can 
Alcohol, Denatured tin can 
Alcohol, Methyl tin can 
Aldehyde, Ethyl g.s.b. 
Amy! Acetate g.s.b. 
Amyl Alcohol g.s.b. 
Aniline Oil g.s.b. 
Kerosene tin can or g.s.b. 
Nitrobenzol tin can 
Turpentine tin can 
Toluol tin can 
Xylol tin can 
Essential Oils g.s.b. 
Glycerine g.s.b. 


COMBUSTIBLE SUBSTANCES: 


Combustible substances are compounds or mixtures that emit inflammable vapors at a 


temperature of 100°F to 300 F. 


Phosphorus, white 


Under water in a glass bottle surrounded 
by sand 


Phosphorus, red g.s.b. 
Sulphur tin can 
Metallic Magnesium, including strip and 

powder g.s.b. 
Camphor g.s.b. 
Rosin g.s.b. 
Pitch (coal tar pitch) tin can 
Tar, refined (wood) tin can 
Venice Turpentine g.s.b. 
Burgundy Pitch g.s.b. 
Naphthalene g.s.b. 
Shellac g.s.b. or tin can 
Resins, Balsams and other varnish gums tin can 


* g.s.b means glass stoppered bottle, or plastic screw cap. 
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Pulverized Charcoal 
Lampblack 

Cotton, Absorbent 
Cotton Batting 
Lycopodium 

Zinc Dust 


tin can 
tin can 
paper box 
paper box 
g.s.b. 
g.s.b. 


DANGEROUSLY CORROSIVE CHEMICALS: 


Anhydrous Acetic Acid 
Gacial Acetic Acid 
Hydrofluoric Acid 
Hydrochloric Acid 
Sulphuric Acid 

Phenol (Carbolic Acid) 
Sodium Hydroxide 
Potassium Hydroxide 
Acid, Chromic 

Acid, Nitric 

Acid, Nitric, Fuming 


g.s.b. 

g.s.b. 

Wax bottle in an outside container of kaolin 
g.s.b., 6 Ibs. each bottle 
g.s.b., 9 Ibs. each bottle 
g.s.b. 

g.s.b. 

g.s.b. 

g.s.b. 

g.s.b. 

g.s.b. 


PEROXIDES AND OTHER OXIDIZING AGENTS: 


Hydrogen Peroxide, U.S.P. 

Sodium Peroxide 

Potassium Peroxide 

Calcium Peroxide 

Barium Peroxide 

Other Hydrogen Peroxides over 3% not 
to exceed 30% 


Potassium Chlorate 

Sodium Chlorate 

Barium Chlorate 

Other Metallic Chlorates 
Potassium Permanganate 
Sodium Permanganate 

Other Metallic Permanganate 
Bismuth Subnitrate 

Barium Nitrate 

Strontium Nitrate 

Cobalt Nitrate 

Iron Nitrate, Ferric 

Mercury Nitrate (mercuric) 
Mercury Nitrate (mercurous) 
Potassium Nitrate 

Silver Nitrate 

Sodium Nitrate 

Other Metallic Nitrates 


g.s.b. 

tin box 

g.s.b. 

g.s.b. 

g.s.b. 

g.s.b. (Keep sealed in original container 

with asbestos fiber packing. Handle with 
rubber gloves) 

g.s.b. or tin can 

g.s.b. or tin can 

g.s.b. 

g.s.b. 

g.s.b. 

g.s.b. 

g.s.b. 

g.s.b. 

g.s.b. 

g.s.b. 

g.s.b. 

g.s.b. 

g.s.b. 

g.s.b. 

g.s.b. or tin can 

g.s.b. 

g.s.b. or tin can 

g.s.b. 


SUBSTANCES MADE DANGEROUS BY CONTACT WITH WATER: 


Calcium Carbide 
Metallic Potassium 
Metallic Sodium 
Quicklime 
Sulfuric Acid 


g.s.b. 

Under kerosene in bottle surrounded by sand. 
Under kerosene in bottle surrounded by sand. 
tin can 

g.s.b. 
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LEARNING BY THINKING 
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SToRY 


Winthrop College, the South Carolina College for Women 
Rock Hill, South Carolina 


SOME COMMENTS ON DEWEY AND 


EX PERIMENTALISM 
of the recent, 
commentaries 


is ironic that so many 


L; 
John 


Dewey have seemed to overlook the truly 


well-meaning on 
important contribution of this pre-eminent 
philosopher and his experimentalist col- 
leagues. There is a continuing tendency to 
identify Dewey with radical experimental 
schools and with the sort of leftist “pro- 
gressivism” which has produced some truly 
frightful examples of education in practice. 
Needless to say, such imputations do less 
than justice to the sage educator and to the 
real essence of his unique contribution to 
education in America. 

It seems tremendously important that 
every educator should, from time to time, 
review and re-evaluate for himself the cen- 
tral thesis in Dewey’s educational writings, 
namely, that education is singularly and 
concisely a process of thought training. 
Wholly apart from schisms and partisan 
movements in education this central idea of 
Dewey’s remains significant and real, a 
truly monumental analysis of the problem of 
educating the young. 

The following synoptic treatment of the 
subject under consideration is not intended 
as a presumptive effort to digest or simplify 
any of Dewey’s concepts. It is presented 
rather as a selective review of certain defi- 
nitions and statements which seem best to 
embody the basic structure upon which 
Dewey’s philosophy of education is built. 
THE CENTRAL 


ROLE OF THINKING 


It should be made clear, first of all, that 
thinking occupies the central, pre-eminent 
position in education according to Dewey 
and the experimentalists. The term reflec- 
tive thinking is so integral in Dewey’s writ- 


ings on education that it inevitably comes 
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to be considered by the reader as synony- 
mous with /earning. Dewey states without 
qualification that “all which the school can 
or need do for pupils, so far as their minds 
are concerned (that is, leaving out certain 
specialized muscular abilities ), is to develop 
their ability to think” [2:179]. 


phasis on thinking is repeatedly and widely 


This em- 


recognized as the hallmark of experimen- 
the 
Deweyan philosophy, says that its identi- 


talism. Brameld, in characterizing 


fying purpose is “one of stimulating people 


to think with the maximum effective- 
ness” [1:451]. Thus thinking is the inte- 
gral element in Dewey's conception of 
education. 

THE PRAGMATIC CONCEPTION OF THINKING 


An important first consideration in an 
effective analysis of the relation of think- 
ing to learning is that of understanding 
Dewey’s conception of mind and his exact 
definition of thinking. In the first regard, 
Dewey states that mind is not a name for 
something complete by itself; it is a name 
for a course of action in so far as that is 
intelligently directed; in so far, that is to 
say, as aims, ends, enter into it, with selec- 
tion of means to further the attainment of 
aims [2:155]. The same idea is reiterated 
in Dewey’s statement that “mind and intel- 
ligent or purposeful engagement in a course 
of action into which things enter are identi- 
cal” [2:162]. 
tended and illuminated by an examination 
of of 


states that “reflective thinking, 


This conception may be ex- 
another Dewey's definitions which 
in distine- 
tion from other operations to which we 
apply the name of thought, involves (1) a 
state of doubt, hesitation, perplexity, mental 
difficulty in which thinking originates, and 
(2) an act of searching, hunting, inquiring, 
to find material that will resolve the doubt, 
settle and dispose of the perplexity” [3:12]. 
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These definitions give the desired empha- 
sis to the fact that intellectual activity must 
inevitably be concerned with seeking and 
deciding upon courses of action. Mind and 
thinking are not conceived by Dewey as 
detached or passive. Thus if we are to 
train the mind or intellect, the inescapable 
application of these conceptions to educa- 
tion leads inexorably to Dewey’s con- 
clusion that “upon its intellectual side 
education consists in the formation of 
wide-awake, careful, thorough habits of 
thinking” [3:78]. 

A fuller understanding of the implica- 
tions of these brief, preliminary definitions 
demands at least a cursory examination of 
the pragmatic basis upon which they rest. 
Dewey’s indebtedness to Charles S. Peirce 
is evident. A key statement of the prag- 
matic doctrine is quoted from Peirce as 
follows : 

Consider what effects, which might conceivably 
have practical bearings, we conceive the object of 
our conception to have. Then, our conception of 
these effects is the whole of our conception of the 
object [6:45]. 

Peirce further states that “our idea of 
an) thing is our idea of its sensible effects ; 
a1. 1 if we fancy that we have any other we 

seive ourselves, and mistake a mere sen- 
¢. tion accompanying the thought for a part 
of the thought itself” [6:45]. Thus Peirce 
sees thought in terms of the practical result 
of action. He states specifically that “the 
whole function of thought is to produce 
habits of action” [6:43]. An important 
further elaboration of this belief is stated in 
the following passage: 

To develop its a thought’s meaning, we have, 
therefore, simply to determine what habits it 
produces, for what a thing means is simply what 
habits it involves. Now, the identity of a habit 
depends on how it might lead us to act, not merely 
under such circumstances as are likely to arise, 
but under such as might possibly occur, no matter 


how improbable they may be. What the habit is 
depends on when and how it causes us to act 


[6:45]. 

William James embraced these pragmatic 
beliefs, contributing his interpretation in 
the following passage: 


. . . Pragmatism asks its usual question, “Grant 
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an idea or belief to be true,” it says, “what con- 
crete difference will its being true make in any 
one’s actual life? What experience may be differ- 
ent from those which would obtain if the belief 
were false? How will the truth be realized? 
What, in short, is the truth’s cash-value in experi- 
ential terms?” The moment pragmatism asks 
this question, it sees the answer. True ideas are 
those that we can assimilate, validate, corroborate, 
and verify. False ideas are those that we cannot. 
That is the practical difference it makes to us to 
have true ideas; that therefore is the meaning of 
truth, for it is all that truth is known as [5:164— 
165]. 

Thus accepting a pragmatic conception 
of thinking, Dewey advances it as the nec- 
essary determinant of learning. He con- 
ceives of education as a continuous “recon- 
struction or reorganization of experience” 
and clinches the argument by saying that 
“no experience having meaning is possible 
without some element of thought” [2 :169]. 


THINKING AS THE METHOD OF EDUCATION 


It is inevitable then that thinking is not 
only the aim; it is, above all, the method of 
education. Dewey states with finality that 
“thinking is the method of an educative 
experience” and that “the essentials of 
method are therefore identical with the 
essentials of reflection” [2:192]. One is 
struck by the important relationship or 
virtual identity between the scientific 
method of investigation as generally asso- 
ciated with laboratory experimentation and 
Dewey’s analysis of reflective thinking. 
Dewey’s approach to education seems to 
involve the application of methods of sci- 
ence to all experiences. His conception of 
the needed reform of logic is representative 
of the same viewpoint, for he states that 
“logical forms accrue to subject matter 
when the latter is subjected to controlled 
inquiry” [4:101]. 

Thus Dewey’s “phases of reflective ex- 
perience” must be examined if one is to 
understand the explicit central role of 
thinking in the learning process. 


DEWEY’S ESSENTIALS OF REFLECTION 

In formulating and advancing a method 
of learning Dewey insists upon one thing 
only—that good habits of thinking be de- 
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veloped. As a result, his method is deter- 
mined solely by the essentials of reflection. 

Dewey’s five phases of a reflective experi- 
ence are well known. He summarizes these 
as a process of instruction as follows: 

They are first, that the pupil have a genuine 
situation of experience—that there be a continuous 
activity in which he is interested for his own sake ; 
secondly, that a genuine problem develop within 
this situation as a stimulus to thought; third, that 
he possess the information and make the observa- 
tions needed to deal with it; fourth, that suggested 
solutions occur to him which he shall be respon- 
sible for developing in an orderly way; fifth, that 
he have opportunity and occasion to test his ideas 
by application, to make their meaning clear and 
to discover for himself their validity [2 :192]. 

A lengthy, detailed discussion of each of 
these steps is beyond the scope of this treat- 
ment. However, several special aspects 
have been selected for emphasis because 
they seem to best exemplify the instru- 
mentality of experience in thinking. These 
are the necessity of a genuine situation of 
experience, the importance of the element 
of doubt, the necessity of anticipation or 
expectation, the necessity of experimental 
verification, the distinction between think- 
ing and trial-and-error behavior, and the 
extreme importance of the element of 
discovery. 


NECESSITY OF A GENUINE EXPERIENCE 


The empirical principle that no idea can 
arise in the mind except as it originates in 
sensation is often stated simply as “We can 
learn only from experience.” It seems 
basic in Dewey’s philosophy that we cannot 
simply transmit ideas to each other or learn 
from the experiences of others. Dewey’s 
idea that education is “growth leading to 
more growth” implies a personalized de- 
velopment and progression of individual 
experiences which are constantly being 
reconstructed and reorganized. The ele- 
ment of personal involvement is essential. 
The experiences must be the pupil’s own 
experiences and must arise as naturally and 
unscholastically as possible as a genuine 
situation of life. 

It is also necessary to examine Dewey’s 
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definition of an experience before it can be 
effectively demonstrated as an instrument 
of thinking. Dewey gives the experience 
both an active and a passive characteristic. 
It is “trying to do something and having the 
thing perceptibly do something to one in 
return” [2:180]. “Something to do” is an 
absolute requisite. It must be a real prob- 
blem to the pupil and not one which is 
simply imposed from without as an external 
requirement. It is important to reiterate 
the fact that these requirements of an ex- 
perience are essential if it is to arouse 
thinking. 

The experience must also present some- 
thing new to the pupil, but it must relate to 
his older experiences sufficiently to enable 
him to respond to it. Above all it must 
have a problem element and involve real 
activity on the part of the pupil. 

THE NECESSARY ELEMENT OF DOUBT 

Peirce states that “the action of thought 
is excited by the irritation of doubt” [6:36]. 
Dewey emphasizes the same aspect in stat- 
ing that “the function of reflective thought 
is . . . to transform a situation in which 
there is experienced obscurity, doubt, con- 
flict, disturbance of some sort into a situ- 
ation that is clear, coherent, settled, har- 
monious [3:101]. This preliminary state 
of doubt is the primary characteristic of a 
problem situation. Dewey lists, as a first 
feature of a reflective experience “per- 
plexity, confusion, doubt due to the fact 
that one is implicated in an incomplete situ- 
ation whose full character is not yet deter- 
mined” [2:176]. Thus the uncertain or 
problematic aspects become the first essen- 
tial stimulus to thinking. 


THE IMPORTANCE OF ANTICIPATION 

It is fundamental to Dewey’s philosophy 
that we cannot know except as we antici- 
pate what will happen. The element of 
expectation is of the greatest importance. 
For example, Dewey defines ideas in the 
following way: 


Ideas . . . whether they be humble guesses or 
dignified theories, are anticipations of possible 
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solutions. They are anticipations of some con- 
tinuity or connection of an activity and a con- 
sequence which has not as yet shown itself 
[2 :188-89]. 

This element of expectation is thus a key 
requirement because the implication is that 
in the absence of it nothing is learned at 
all. Its importance is obvious from 
Dewey’s definition of ideas because it seems 
to represent the very origin of thinking. 


As an important step in problem-solving 


this “conjectural anticipation” of a probable 
solution is of the greatest importance. 

What Dewey calls “the formulation and 
rational elaboration of a suggested conclu- 
sion” represents the ultimate in anticipation 
or expectation. It is in this phase that 
intelligence is employed because the pupil 
is committed by this step to the final testing. 
Thus the most successful experience is 
achieved only through accuracy in this 
anticipation. The final verification gives no 
further possibility of altering this hypothe- 
sis until it is tested as right or wrong. 


THE NECESSITY OF EXPERIMENTAL 
VERIFICATION 

The phase of experimental verification 
seems to be the most important one of all 
in Dewey’s pragmatic philosophy. The 
preceding steps in his process can hardly 
be conceived as having conclusive value 
until the actual experimental verification of 
the utility of the idea is carried out. Dewey 
states that “every complete act of reflective 
inquiry makes provision for experimenta- 
tion—for testing suggested and accepted 
principles by employing them for the active 
construction of new cases, in which new 
qualities emerge’ [3:188]. In the final 
analysis ideas, according to Dewey, are 
merely intermediate and must undergo the 
test of action. Thoughts alone are incom- 
plete. They attain meaning and reality 
only as they are tested in application. 

It is at this point that difficulty for the 
teacher often arises, and an important dis- 
tinction should be made between verifica- 
tion and justification. The very nature of 
some problems precludes an immediate, 


actual experimental verification. We may, 
however, have grounds for justifying a 
belief drawn from other people’s experi- 
ences. However, verification is central in 
Dewey’s philosophy and he demands ex- 
perimental verification in action in actually 
changing one’s behavior as a result of the 
reflective experience. 


DISTINCTION BETWEEN THINKING AND 
TRIAL AND ERROR 


Huxley made the famous statement that 
“the method of scientific investigation is 
nothing but the expression of the necessary 
mode of working of the human mind.” 
However, he carefully demonstrated the 
finer axis of inquiry on which the scientist 
works. Dewey in distinguishing common 
sense from scientific inquiry is concerned 
in somewhat the same way with the more 
carefully controlled approach to the same 
problems of everyday life. 

In his phases of a reflective experience 
Dewey shows the essential requisites of 
effective thinking in steps three and four, 
which involve “a careful survey of all 
attainable consideration which will define 
and clarify the problem,” and “a consequent 
elaboration of the tentative hypothesis.” It 
is in these steps that the distinction between 
thinking and trial-and-error behavior is 
made. Pure trial-and-error behavior would 
leave out these steps, and it is by virtue of 
their inclusion that our activity becomes 
thinking. Thus, as Dewey emphasizes, it 
is the breadth and accuracy of these steps 
which mark it as a reflective experience. 
Action of a trial-and-error sort may go on 
continuously but effective thinking enters 
in only when these requisite steps are suc- 
cessively incorporated. 


THE ULTIMATE IMPORTANCE OF DISCOVERY 
OR CREATIVENESS 

In the final analysis, every phase of 
Dewey’s projected learning process seems 
to emphasize the fundamental importance 
of personal discovery by the learner. Ideas 
cannot be passed on or imposed from 
without. To Dewey all thinking is original 
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and creative. The pupil must discover cre- 
atively for himself the things which the 
world already knows. Thus thinking must 
become inventiveness, and the school must 
set up conditions which favor “learning in 
the sense of discovery and not in that of 
storing away” [2:187]. This does not 
assume that every individual must be highly 
original in the usual sense. The originality 
comes in putting familiar things to use in 
unfamiliar situations. 

Thus the crux of the issue of thinking in 
learning seems to lie in this process of dis- 
covery at which reflective thinking aims. 
In the transmission of our culture each per- 
son is led to think in such a way as to seem- 
ingly rediscover things known. It is in 
this element of personal discovery in ex- 
perimental action, after considered reflec- 
tion, that an actual change in behavior is 
achieved and that actual +thinking is em- 
ployed in successfully carrying on the edu- 
cative process. 


SUMMATION 


Dewey and the pragmatists say that good 
thinking is necessary in leading to a better 
relationship between the learner and his 
environment. Dewey’s method is that of 
learning by experience—both doing and 
observing what happens. Thus when there 
is novelty in the environment and the pupil 
has no habits which will serve, he must 
develop a new response. His selection of 
an hypothesis to be tested by action must 
be based on a wide organization of pertinent 
data. This is the method of science, and no 
gain comes from common experience unless 
we apply the method of science. 

Purposive activity is necessary, but the 
important thing is the quality of the activ- 
ity. It is only in growth in educational con- 
tent that education takes place. 

The first requisite, then, in learning is a 
personal problem which demands thinking. 
This makes activity a requirement because 
problems arise only when the learner is 
doing something. Then conjectures are 
formed and facts and ideas are carefully 


LEARNING By 


THINKING 335 





TEACHING SCIENCE IN 
THE ELEMENTARY SCHOOL 


by R. Will Burnett 


University of Illinois 


A new book for the elementary teacher 
in which science teaching as an integral 
part of the total program is emphasized 
throughout. An introductory section con- 
siders the place of science in the elemen 
tary school and how it should be incor- 
porated into various curriculum patterns. 
Part II goes on to present a rich variety 
of experiences for elementary instruction, 
none of which require a science back- 
ground for the teacher. The book is pro- 
fusely illustrated. 
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manipulated and organized in proposing a 
plan of action of solution to the problem. 
Then the ultimate and essential action be- 
comes a check on the rightness or quality 
of thinking and determines experimentally 
the final important issue, i.e., the effective- 
ness of thinking, which is the actual meas- 
ure of learning. 
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CHANGES IN PosITION BY NARST MEMBERS 


ROFESSOR FRANcis D. Curtis of the 

School of Education, University of 
Michigan, Ann Arbor, Michigan recently 
retired and is now Professor Emeritus of 
Education. His present address is: 1604 
Brooklyn Avenue, Ann Arbor, Michigan. 

Dr. Julian Greenlee has resigned his po- 
sition as Professor of Biology and Physics, 
Western Michigan College of Education, 
Kalamazoo, Michigan, to accept a position 
as Professor of Elementary Science, Flor- 
ida State University, Tallahassee, Florida. 

Dr. Philip G. Johnson has resigned his 
position as Specialist for Secondary Sci- 
ence, U. S. Office of Education, Washing- 
ton, D. C. to accept a position as Professor 
of the Teaching of Science and Head of 
the Section on Nature, Science, and Con- 
servation Education, Cornell University, 
Ithaca, New York. 

Dr. Oreon Keeslar is now Director of 
Education, Inyo County Schools, Inde- 
pendence, California. Dr. Keeslar was 
formerly associated with the Kern County 
Schools, Bakersfield, California. 

Professor Oliver Loud has returned to 
his position at Antioch College, Yellow 
Springs, Ohio. Recently he had been en- 
gaged in government work at Auburndale, 
Massachusetts. 


Dr. William C. Van Deventer has re- 
signed his position as Professor of Biology, 
Stephens College, Columbia, Missouri to 
accept a position as Professor and Head of 
the Department of Biology at Western 
Michigan College of Education, Kalama- 
zoo, Michigan. 

Dr. Edward K. Weaver is now Profes- 
sor of Science Education at Atlanta Uni- 
versity, Atlanta, Georgia. He was for- 
merly at Florida Normal and Industrial 
College, St. Augustine, Florida. 

Professor Hanor A. Webb, George Pea- 
body College for Teachers, Nashville, Ten- 
nessee, upon recent retirement, became 
Professor Emeritus of Education. His ad- 
dress is: 245 Blue Hills Drive, Nashville, 
Tennessee. 

Dr. John H. Woodburn, Assistant Pro- 
fessor of Science at Illinois State Normal 
University, Normal, Illinois, has taken a 
year's leave of absence, to become Assis- 
tant Executive Secretary of The National 
Science Teachers Association. His chief 
responsibilities will be for the Future Sci- 
entists of America Foundation activities 
and projects. He also has a part-time to 
the staff of McCoy College of the Johns 
Hopkins College, Baltimore, Maryland. 


BOOK REVIEWS 


Hurp, A. W. The Student in Medical and Health 
Education. Richmond, Virginia: Bureau of 
Educational Research and Service, Medical Col- 
lege of Virginia, 1952. 80 p. $2.00. 


The Student in Medical and Health Education 
is another of the many publications by Dr. Hurd 
based on research studies relating to medical and 
nursing education at Medical College of Virginia. 
Through these studies one definitely becomes 
aware of the need for such studies and the great 
complexities at arriving at valid and reliable 
conclusions. The studies should have the greatest 
significance not only to the medical and nursing 
staff of the Medical College of Virginia but to 
similar staffs in every other medical and nursing 
school in the country. These pioneer studies 
should make other schools appreciative of this 
work at Richmond. 


But these studies have implications far beyond 
the medical and nursing fields. Dental, engineer- 
ing, veterinary medicine, teaching are a few such 
areas. The implications are of especial signifi- 
cance in teaching. Research methods and con- 
clusions are stated in terms common in education 
parlance. Dr. Hurd has used the scientific ap- 
proach in these studies, evaluated results as 
objectively as possible, and has been duly 
cautious in stating his conclusions. What is 
so badly needed are comparable studies in the 
field of teacher education. Strangely enough 
such comprehensive, intensive studies in this area 
have never been made. Again a case of doing 
a lot of educational talking with a minimum and 
a sporadic attempt to evaluate the teaching pro- 
fession. Maybe some teacher education institu- 
tion will some day wake up to the importance 
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of making such a study. Until then there is the 
golden field of stating too many personal opinions 
as if they were based on profound 
study. 

This last study of Dr. Hurd’s has great signifi- 


scientific 





cance to people in educational institutions—especi- 
ally in showing what has not been done. And of 
all professions it would seem that education 


should be interested in such an analysis of itself. 
Dr. Hurd would be the first to acknowledge that 
he has made only a small beginning, but that 
small beginning is of great significance. There 
are sO many summarization statements made in 
this study that is impossible to even begin to state 
them in a review. These statistical studies are 
far from being dry as dust. Dr. Hurd’s philosophy 
is evident throughout. Read his “How We 
Learn” and agree or disagree. Then write down 
and possibly publish your better list! 


GEORGE 
3oston: Ginn 
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Curtis, Francis D. AND MALLINSON, 
GREISEN. Science in Daily Life. 
and Company, 1953. 570 p. 


Science in Daily Life well epitomizes the 
advances made in secondary textbooks since that 
first one way back in the second decade of the 
twentieth century. Science textbooks have come 
a long way since then. One wonders how many 
present-day general science students and teachers 
would react to one of these earliest texts. And 
it seemingly is in general science that the highest 
degree of excellence has been attained. Science 
in Daily Life is as fine a secondary science text 
as has yet been written. Surely there are none 
superior and few, if any, as excellent. This is 
an outstanding text by whatever standards of 
judgment are used—general appearance, format, 
selection of textual material, pictures and illustra- 
tions, readability, pupil appeal, emphasis on de- 
sirable goals and objectives, supplementary teach- 
ing devices for pupils and teachers, evaluation. 

Scientific thinking, reflective thinking, attitudes 


and appreciations, and science principles are 
stressed. Especial attention has been paid to 
reading difficulty and vocabulary, including 


scientific vocabulary. Content was scientifically 
selected and is in conformity with many city and 
state syllabi and courses of study. Illustrations 
and photographys are in color as well as black 
and white and were selected to be a most im- 
portant part of the learning process. In the rear is 
listed important elements of the scientific method 
and a number of scientific attitudes. 

The authors are former high school teachers 
with long experience in secondary science teach- 
ing. Both have been actively engaged in various 
phases of research in science education and are 
authors of many articles and publications. Dr. 
Curtis is professor of Education and the Teaching 
of Science at the University of Michigan, Ann 
Arbor, Michigan. He is Chairman of the Com- 
mittee on Research in the Teaching of Science, 
U. S. Office of Education, Department of Health, 
Education and Welfare. Dr. Mallinson is Pro- 
fessor of Psychology and Science Education at 
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the Western Michigan College of Education, 
Kalamazoo, Michigan. He is 1953-1954 Presi- 
dent of the National Association for Research in 
Science Teaching. 


Oxsourn, Ettsworrs S., Hess, 
Montcomery, Gaytorp C. Science in Every- 
day Life. New York: D. Van Nostrand Com- 
pany, 1953. 612 p. $3.80. 


E_woop D., AND 


Science in Everyday Life is a high 
general textbook. The authors have 
attempted to write a text that capitalizes on the 
student’s natural. interest in everyday scientific 
phenomena and at the same time teach the students 
basic facts and principles. 


schoc y] 
science 


The book is described as an activity book 
students “learn by doing.” Numerous, short, 
challenging problems are presented to students 
for their solution. The students are given train 
ing in collecting, organizing, interpreting, 
ating, and applying information. 

The authors tried to be rigidly selective in their 
choice of subject matter. They tried to select 
only those facts and principles that seem essential 
to an understanding of the role of science in the 
development of our 
integration within and 
stressed. The energy 
tying all units together. 


evalu 


civilization. Unity and 
between units has 


principle is the 


be en 
theme 


There are nine units as follows: 
lems in a World of Science; Our Earth—a 
Storehouse of Materials; Consuming and Con- 
trolling Energy; How Science Makes Our World 
Smaller; Our Earth and Its Neighbors in Space; 
Living Things Are All About Us; Keeping Alive 
and Healthy; Conserving Our Resources; and 
Where Our Energy Comes From. 
chapters. 


Solving Prob 


There are 27 

Each unit has an introduction and a summary 
which suggests a number of activities not sug 
gested in the individual chapters: reports you 
can prepare, books you can read, and investiga- 
tions you can make. Each chapter includes many 
suggested problems, a summary of important 
ideas, questions for discussion, practice in problem 
solving, and self-tests. 
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Numerous, well-selected illustrations supple- 
ment the reading material. These are in color 
as well as black and white. The literary style 
is informal and most readable. 

Altogether, this is an unusually fine text in 
general science that will be widely used for many 
years to come. Students using the book will 
enjoy the study of science and have a sense of 
real knowledge and accomplishment, provided 
they have any interest in science at all. 

The authors are well-known teachers of science, 
two in the secondary level and one at the college 
level. Dr. Obourn has for many years been 
head of the science department at the John 
3urroughs School in Clayton, Missouri. Mr. 
Montgomery also teaches science in the same 
school. Dr. Heiss is a professor of science at 
the New Haven State Teachers College, New 
Haven, Connecticut. 


BEAUCHAMP, WILBUR L. MAYFIELD, JOHN C., AND 
West, JozE Younc. Teachers Guidebook for 
Science Problems Book 1; Science Problems 
Book 2; Teachers Edition A Studybook for 
Science Problems Book 1. Chicago: Scott, 
Forseman and Company, 1952. 175 and 384 p., 
448 p., 160 p. 


The above two titles are the seventh and 
eighth grade books of the Scott Foresman Basic 
Studies in Science series. Through the years 
this series has been and continues to be one of 
America’s outstanding general science series. 
Dating back to the early twenties, the series and 
its predecessors introduced the unit idea in science 
teaching. The books are well-written and well- 
illustrated. A number of the illustrations are in 
attractive colors. Each unit has an overview 
“Looking Ahead.” There are self-testing exer- 
cises, experiments, problems to solve, activities, 
and summary exercises interspersed with the 
subject matter and at the end of chapters. 

The first named book is a Teacher’s Edition and 
has a guidebook consisting of 175 pages bound 
with the pupils’ text. Teachers should find this 
most useful and saving of time. Several pages 
are devoted to philosophy and techniques followed 
by specific suggestions on how to teach each unit. 
This is followed by a bibliography for pupils and 
teachers, and list and sources of materials and 
audio-visual aids. The unit material lists con- 
cepts to be developed in the problem, suggested 
procedures, experiments, self-testing exercises, 
problems to be solved, and so on. 

Units of Science Problems Book 1 are: How 
do scientists think and work? What are the main 
groups of living things? What is a material? 
How do heating and cooling change materials? 
How can one material be changed into another? 
How do we use and control fire? How do 
magnets work? How are all living things alike? 
Why do you eat different things? and How do 
living things depend on each other? 

Units of Science Problems Book 2 are: What 
is energy? How is gravity useful to us? How 
is the earth related to other heavenly bodies? 
How does the earth’s surface change? How do 
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we control fire? What makes the weather 
change ? How is electrical energy supplied in 
our homes? How does your body work? How 
do living things grow and reproduce? and How 
do we take care of plants and animals we need? 

The teacher’s edition of the studybook for 
Science Problems Book 1 really consists of a 
pupil studybook with answers to various questions 
asked the pupil. This book should prove not 
only helpful to many teachers but in giving 
correct answers it also will save the teacher much 
time. 


Davis, Ira C., Burnett, JoHN, AND Gross, E. 
Wayne. Science: A Story of Discovery and 
Progress. New York: Henry Holt and Com- 
pany, Inc. 1952. 562 p. $3.44. 


Science: A Story of Discovery and Progress 
is a revised edition of a book by the same name 
by Ira C. Davis and Richard W. Sharpe. The 
content has been reorganized and brought up-to- 
date with additional material added and some 
earlier material omitted. However, the basic 
philosophy of the earlier text is retained. This 
is a ninth grade general science book emphasizing 
the what, the how, and the why of science. 

The material in this book is based on the 
pupil’s common activities, interests, and experi- 
ences. It has been tried out in class many times 
and under different situations. 

Each of the nineteen units is organized around 
a large problem based on a special division of 
subject matter. Each larger problem is divided 
into specific smaller ones based on smaller di- 
visions of subject matter. Each unit begins with 
the Story of Discovery and Progress. At the 
beginning of each unit is a list of Words to Help 
You Understand This Unit. The Questions to 
Direct the Study of This Unit introduce the 
problems to be investigated. Questions for 
Review and Discussion are provided at the end 
of each unit. A section titled Testing the Pur- 
poses of This Unit is concerned with the general 
and specific features of the scientific point of 
view. Each unit ends with a short story of 
The Old and the New. The aim here is to suggest 
the progress which has been made and the possi- 
bilities that lie ahead. 

The authors stress the following objectives of 
general science: (1) knowledge and understand- 
ing, (2) observation and skills, (3) scientific 
attitudes, and (4) scientific method. Experiments 
and demonstrations—‘“learning by doing’’—are 
emphasized. There are many excellent photo- 
graphs and illustrations which add much to the 
attractiveness and usefulness of the book. 

Dr. Davis is Professor in the Teaching of 
Science, School of Education, University of 
Wisconsin, and Head of the Science Department, 
University High School, Madison, Wisconsin. 
Mr. Burnett is Principal and teacher of junior 
high school science, Arlington Memorial School, 
Arlington, Vermont. Mr. Gross is teacher of 
junior high school science, University School, 
Bloomington, Indiana. 
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FITZPATRICK, FREDERICK L. AND Barn, THOMAS 
D. Living Things. New York: Henry Holt 
and Company, 1953. 415 p. 


This should be one of the most teachable of 
present day high school biology texts. A main 
concern of the authors was to deal with the 
subject in simple language—“in the language of 
the average student.” Emphasis is on the func- 
tional materials of biology. The criterion for 
selection was the question: “Is the material mean- 
ingful—is it related to the needs and interests 
of students as they meet their everyday prob- 
lems ?” 

The textual material is replete with numerous, 
meaningful, pupil appealing photographs and 
illustrations. There are several hundred of 
these, possibly a thousand or more. 

There are eight units which are subdivided into 
one to four topics. The topics are further sub- 
divided into a total of eighty somewhat short 
chapters. The eight units are: Biology Concerns 
Your Everyday Life; This World In Which You 
Live; Life in the Plant World; Life in the 
Animal World; Your Body and How It Works; 
Most Diseases Can Be Controlled; All Living 
Things Reproduce; and Conserving Our Re- 
sources. 

Each unit opens with a number of illustrations, 
an overview of the unit, an illustration with 
accompanying comments and questions, and a 
list of new words with definitions. 

The content follows and along with this textual 
material is a “check your facts” list. At the 
close of the unit is a summary of the unit—‘“in 
a nutshell,” a “what do these words mean” list, 
a “ask yourself” list of questions, a “getting the 
facts” list of activities and experiments, followed 
by a list of “books you may like.” 

This seems to be an unusually fine book that 
should prove to be most teachable from the 
teachers standpoint and quite interesting for most 
high school biology students. The book is most 
attractive in format and the numerous illustra- 
tions and photographs should serve as a happy 
balance with the carefully selected, well-written 
subject matter. 


RaAwuins, Greorce M. ANp Strus_e, ALpEN H. 
Chemistry In Action. Boston: D. C. Heath 
and Company, 1952. 575 p. 


Chemistry In Action is the second edition of 
a most widely used textbook in secondary chemis- 
try. Two major objectives are emphasized: to 
help young people to understand and appreciate 
the role of chemistry in their lives, and to help 
them to reason scientifically. Many modern 
chemical developments are discussed. Among 
them are atomic energy, new methods for con- 
trolling insect pests, the metallurgy of magnesium, 
synthetic rubbers, and plastics. There is an 
excellent unit on the chemistry of man’s body, 
food, clothing, and shelter. 

There are nine units with 46 subproblems. 
Each unit has a preview, a series of problems, a 
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set of review questions for each problem, refer- 
ences, and summary questions for each unit. 
The content seems to be well-selected and should 
appeal to and interest the student. Many perti- 
nent photographs and illustrations add much to 
the well-selected content. Students using this 
course should gain an excellent background in 
the fundamentals of high school chemistry. 

Accompanying the textbook is a Teacher's 
Handbook, Laboratory Manual and Key, and Test 
and Keys. The authors are teachers of experi- 
ence in high school chemistry. Dr. George M. 
Rawlins is now Professor of Chemistry at Austin 
Peay State College, Clarksville, Tennessee and 
formerly Head of the Department of Science of 
the Public Schools of the District of Columbia, 
Divisions I-IX. Mr. Alden H. Struble is a 
teacher of science in Western High School, 
Washington, D. C. 


BRANDWEIN, PAut F., HoLtitincwortu, LELAND 
G., Beck, Atrrep D., ANp Burcess, ANNA E. 
You and Your Inheritance. New York: Har- 
court, Brace and Company, 1953. 464 p. 
$3.16. 


You and Your Inheritance is one of the titles 
of the Harcourt, Brace general science series 
entitled Science for Better Living. The book is 
unique in at least one aspect of organization. A 
picture introduction (with brief textual material) 
for each of the seven units precedes the introduc- 
tion of the Unit. 

Pictures, cartoons, and illustrations are a most 
important part of this text. They are well- 
selected, made an actual part of the textual 
material, and will undoubtedly have great pupil 
appeal. They are in color as well as black and 
white. 

Each unit begins with a series of pictures and 
an overview. At the close of each chapter is 
found a variety of suggested pupil activities such 
as investigating, reporting, experimenting, words 
are tools, learning how to pronounce new words, 
test yourself, references for further reading, field 
trips. Experiments are often interspersed with 
the reading material. Experiments and activities, 
listed under twenty-two general headings, are in- 
dexed in the back. 

The textual material has been carefully and 
well selected, and is written in a literary style 
that should be quite readable for most youngsters 
using the text. 

The seven units are: You and Your Future, 
Adding to Your Life, Growing Your Food, The 
Gift of New Materials, Your Inheritance of 
Energy, Understanding Your Home, and Time 
and Space and Space Ships. 


3RANDWEIN, Paut F., HoL_tincsworrn, LELAND 
G., Beck, ALFrep D., AND Burcess, ANNA E. 
You and Your World. New York: Harcourt, 
3race and Company, 1953. 407 p. $2.96. 
This is the seventh grade book of a three-book 
series of general science texts for grades seven, 
eight, and nine. 
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You and Your World is organized to take full 
advantage of the natural development of a child’s 
interests. It first introduces him to himself—his 
own body, his growth, his behavior. Then the 
child is led to his immediate surroundings, then 
to the whole earth, and finally to the bodies in 
space. 

Vocabulary and reading level are kept at about 
the sixth grade level. There are only 240 tech- 
nical terms in the entire book. Each of these 
terms is italicized, defined, and pronounced on its 
first appearance. 

“Discovery” is the central theme of the book 
throughout. Pupil participation is stressed in 
every unit. Experiments and activities are inter- 
spersed with the textual content. The pictures and 
illustrations are unusually fine and should aid 
in interesting the pupil in science. Many of the 
illustrations are in color. This makes them not 
only more interesting to look at, but will greatly 
facilitate understanding and activities, experi- 
ments, tests, and lists of books to read. Activities 
and experiments are indexed in the back. 

Units are: 1. Discovery in Daily Living, 2. 
Your Body, 3. Your Growth, 4. Your Behavior, 
5. Exploring Your Surroundings, 6. Exploring 
Your Own Backyard, and 7. Exploring the Earth 
and Its Heavenly Neighbors. 

Altogether this is one of the most attractive 
general science texts that has been published. The 
general appearance, unusually fine pictures and 
illustrations, readable literary style, and challeng- 
ing content should make this book one of Ameri- 
ca’s most popular general science texts with both 
pupils and teachers. 


FENTON, CArRoLL LovE AND KAmpBLy, Paut E. 
Basic Biology for High Schools. New York: 
The Macmillan Company, 1953. 726 p. $3.92. 


This is the second edition of a high school 
biology text first published in 1947. Basic Biology 
presents fundamental problems, facts, and princi- 
ples in the science of life and living. The textual 
material is so organized as to develop psycho- 
logically from one unit to the next. This organi- 
zation has proved popular with biology teachers 
as is attested by the wide usage of the first 
edition. 

There are eleven units as follows: Living 
Things and Their World; The Make-up of 
Organisms; Groups and Kinds of Organisms; 
Foods for the Living World; Feeding the 
Animal Kingdom; Organs, Systems and Health; 
Producing New Organisms; Old Characters and 
New Ones; How Living Things Have Changed ; 
Communities and Control; and Conserving Our 
World and Ourselves. 

Each unit has an overview, integrated teach- 
ing methods and suggestions, and a variation of 
student helps at the end of each chapter such as 
“test yourself on these facts,” “match words 
and meanings,” “collect and identify plants,” 
“read about different plants,” “projects and 
activities,” “discuss inheritance,’ and so on. 

An unusual departure in this text is the use 
of sepia type photographs and illustrations. This 
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materially adds to the attractiveness of the book 
but the reviewer is not certain that this kind of 
type will prove an advantage in the long run. 
However, it may possibly do so. 

The senior author, Mr. Fenton, is a well-known 
writer of popular books in biology. Dr. Kambly 
is a Professor of Education and Director of 
Supervised Teaching at the University of Oregon, 
Eugene, Oregon. He is a member of the National 
Association for Research in Science Teaching. 


GRANT, CHARLOTTE L., Capy, H. KEITH, AND 
NEAL, NatHAN L, High School Biology. New 
York: McGraw-Hill Book Company, 1952. 
813 p.. $3.88. 


High School Biology is the second edition of 
a text formerly published by Harper and Brothers. 
This text takes up the major life functions of 
plants, animals, and human beings. The authors 
attempt to relate the basic principles of plant 
and animal biology to the student’s own experi- 
ences. Only such technical vocabulary terms are 
introduced as are needed to make a clear pres- 
entation. Thé practical approach will appeal 
te many biology teachers and pupils. The 
approach is somewhat seasonal, too, and is 
indicated by the opening unit The Out-of-Doors 
in Autumn and Spring. The other eight units 
are: Food for Living Things, Food for Body 
Building, Body Processes at Work, Living Things 
in Action, Keeping the Body Healthy, The Story 
of New Life, Continuing Life on Earth, and 
Plants and Animals in Balance. 

Excellent photographs and illustrations sup- 
plement the textual material. Much of the 
technical vocabulary of the text is included in 
sections at the end of chapters called Do You 
Know These Terms? Also at the end of each 
chapter is a list of five questions reviewing the 
broad principles of biology called How Would 
You Answer These? At the end of each unit is 
a summary called Jdeas to Understand, a list of 
individual and group activities entitled Projects 
for You, and a list of supplementary reading 
material Related Readings for You. 

Altogether this is an unusually fine biology 
text whose authors are two well-known teachers 
and a former teacher of high school biology. 
Dr. Grant and Mr. Keith are each respectively 
Dean of Junior Girls and Dean of Junior Boys 
and also instructors in the Biological Sciences in 
the Oak Park and River Forest High School, 
Oak Park, Illinois. Dr. Neal is Senior Editor 
in the School Department of the McGraw-Hill 
300k Company and was formerly a teacher of 
biology in the Clevaland, Ohio, Schools. 


MetstEeR, Morris, KerrsTeApD, RALPH E., AND 
SHOEMAKER, Lois M. Science For A Better 
World. New York: Charles Scribner’s Sons, 
1952. 778 p. $3.20. 


Science For A Better World is a ninth grade 
general science textbook. It is based in part on 
the authors’ Wonderworld of Science Series Ninth 
Year book. It is based on more than a quarter 
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of a century experience with American boys 
and girls. The authors make the following claims 
for Science For A Better World: (1) the book 
is readable, (2) the content is modern and up-to- 
date, (3) the book highlights the nature of the 
scientific enterprise and its methods, (4) the 
book is organized for good teaching, and (5) 
the book offers a wealth of fine illustrations. 
This last point is emphasized by the fact that 
there are 396 photographs and drawings and six 
double-spread, four-color plates. A number of 
the illustrations are used to pose problems. Thus 
the authors very definitely attempt to tie-in the 
pictures with the texual material. 

Experiments and demonstrations also receive 
a very desirable emphasis. At the end of each 
chapter is a list of “Things To Do” and a series 
of questions “How Much Do I Remember?” 

There are nine units (with 41 chapters) as 
follows: Materials of the Earth, Plant Life on 
the Earth, Animal Life on the Earth, Man on 
the Earth, Better Health Through Science, Over- 
coming the Effects of Weather, Our Supply of 
Energy, Doing the Work of the World, Com- 
munication and Transportation, and The Orderly 
Universe. One chapter discusses color television. 
Also discussed are the principles of atomic energy, 
antibiotics, rainmaking, plastics, isotopes, insecti- 
cides, radar, jet propulsion, photosynthesis, the 
H-Bomb, fluoridation of water, and so on. 

The literary style is simple and the subject- 
matter content has been thoroughly tested. In 
style, in vocabulary, in sentence structure, in grade 
placement of science concepts, the materials have 
been adapted to the vast majority of ninth graders. 
An excellent glossary defines most of the technical 
terms used in the text e.g. such terms as antibiotic, 
artifact, butadiene, carillon, cinchona, gliadin, 
isoprene, positron, salvarson, and so on. 

The authors are well-known teachers of science. 
Dr. Meister has, for many years, been Principal 
of the Bronx High School of Science. He is 
also former editor of The Science Classroom, 
well-known author, and former classroom teacher 
of science. Mr. Keirstead is a teacher of science 
in the Bulkeley High School, Hartford, Con- 
necticut. Dr. Shoemaker is a Professor of 
General Biology and Methods of Teaching Science 
in the New Jersey State Teachers College at 
Trenton. She is a former President of the Na- 
tional Council for Elementary Science. 


Hocc, Joun C., Atrtey, Oris E., anp BICcKEL, 
Cuaries L. Chemistry. New York: D. Van 
Nostrand Company, 1953. 772 p. 


Chemistry is a completely rewritten and revised 
text for use in secondary schools. In this respect 
the authors have done an excellent and thorough 
job. Much new material has been added, especi- 
ally material relating to atomic structure, radio- 
activity, and uranium. 

The format is most attractive and the subject 
matter selected will give the students a thorough 
grounding in the fundamentals of chemistry. 

There are ten units and fifty-nine chapters. 
Units are: Properties of Matter, Water and Its 
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Constituents, Carbon and Its Compounds, The 
Modern Atomic Theory and Its Applications, 
Sulfur and the Halogens, Nitrogen and Its 
Compounds, Metals, The Nuclei of Atoms, Some 
Families of Organic Compounds, and Organic 
Chemistry in Everyday Life. Each unit has a 
preview and at the close a list of problems and 
review exercises. At the close of each chapter 
are a list of things for students to remember and 
a series of questions. 

Mr. Hogg is Chairman of the science depart- 
ment and Harlan Page Amen Professor at the 
Phillips Exeter Academy, Exeter, New Hamp- 
shire. Mr. Bickel also teaches science at the 
Exeter Academy. Mr. Alley is chairman of the 
science department in the Winchester High 
School, Winchester, Massachusetts. 


SmitH, Paut E. Carpenter & Wood’s Our En- 
vironment: Its Relation to Us; Science Dis- 
covery Book Based on Carpenter and Wood 
Our Environment: Its Relation To Us; Carpen- 
ter & Woods Our Environment: How We 
Adapt Ourselves to It; Teachers’ Manual for 
Our Environment: How We Adapt Ourselves 
to It; Science Discovery Book Based on Smith, 
Carpenter, and Wood’s Our Environment: 
How We Adapt Ourselves To It; Woop, 
Georce C. Wood & Carpenter’s Our Environ- 
ment: How We Use and Control It; Teachers’ 
Manual for Our Environment: How We Use 
It and Control It; Science Discovery Book 
Based on Wood and Carpenter’s Our Environ- 
ment: How We Use and Control It. Boston: 
Allyn and Bacon, 1952. 480 p., 155 p., 585 p. 
142 p., 128 p., 746 p., 216 p., 187 p. $2.88; 
$3.00; $4.00; Discovery Books are $0.96; $1.12, 
and $1.60 respectfully. 


The above three titles have been for many years 
one of America’s most popular series of general 
science textbooks intended respectfully for the 
seventh, eighth, and ninth grades. This latest 
revision brings the series up to date. 

The first two titles have been revised by Mr. 
Paul E. Smith, Director of Curriculum for the 
Rochester, New York, public schools. He was 
closely associated with the late Harry A. Carpen- 
ter. The series has a new format with distinctive 
spread of colorful illustrations. 

Our Environment: Its Relation to Us empha- 
sizes basic topics such as fire for power, the role 
of machines, safety factors in the everyday 
applications of electricity, modern air condition- 
ing, antibiotics, modern food processing, and 
so on. There are six units: Air, Fire, Machines 
and Electricity, Water, Rocks and Soils, and 
Ourselves. Forty-six experiments are inter 
spersed with the textual material. 

Much of the above paragraph may be applied 
to Our Environment: How We Adapt Ourselves 
to Jt. There are larger pictures, simplified 
diagrams, better typography. Basic content re- 
mains much the same but a new unit has been in- 
cluded on Magnets and Electricity. Other units 
are: Weather, The Heavens, Community and 
Personal Health, Farm and Garden, and Con- 
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servation. Forty experiments are interspersed 
with the subject matter. The Teachers’ Manual 
to accompany this book will be most useful for 
every teacher using the book as a basal text. 
Many practical suggestions are included. 

Our Environment: How We Use and Control It 
has been revised by the senior author. New 
development in science have been included such 
as antibiotics, improvement in pest controls, and 
atomic research. There is a new chapter dealing 
with the balance of nature. Units are: Matter, 
Energy, and Work; The Work of the Factors of 
Our Environment; The Use of Factors of Our 
Environment; Our Chief Source of Energy in 
a Changing World; The Growth and Conserva- 
tion of Green Plants; The Composition, Use, and 
Conservation of Foods; and The Conservation 
and Improvement of Life. Fifty-four experiments 
are interspersed with the subject matter. The 
teachers’ manual adds much to the teachability 
of the book. 

Each of the Science Discovery Books is de- 
signed to accompany its respective text. Each 
is similar in design, with many pupil activities 
and science experiences suggested. Training in 
problem solving and _ scientific thinking are 
stressed. Written work includes filling in blanks, 
making charts, summarizing results, writing 
longer descriptions of observations and experi- 
ences and so on. 

Altogether the revisions of the Our Environ- 
ment series should assure the continuance of the 
popularity of these familiar and widely used 
general science series of texts, acclaimed by both 
pupils and teachers. 


Hunter, Georce W. AND Hunter, F. R. Biology 
In Our Lives. New York: American Book 
Company, 1950. 534 p. 


Biology In Our Lives was nearing completion 
at the time of death of the late senior author. 
The son carried on to completion the task they 
both had earlier begun. The Hunter series of 
biology and general science texts were for many 
years probably the best known and widely used 
in American schools. This newer book em- 
bodies the Hunter philosophy and tradition so 
long familiar to American teachers. This book 
promises to continue this earlier popularity. 

Biology In Our Lives is an apt title for this 
book, stressing as it does the role of biology in 
our social, economic, and civic life. It stresses 
scientific attitudes, the development of scientific 
method, and problem-solving techniques. Mas- 
tery of fundamental principles in biology are not 
neglected and a student using this book as a 
major text should have a fundamental knowledge 
of biology. 

There are ten units: 1. The Web of Life, 
2. The Food Factories of the World, 3. The 
World of Living Things, 4. How Man Obtains 
and Uses Food, 5. The Control and Behavior of 
the Human Machine, 6. Man’s Fight Against 
Disease, 7. Conservation and Its Meaning, 8. The 
Torch of Life, 9. Why Living Things are Alike 


[Vor. 37, No. 5 


and Yet Unlike, and 10. Using Biology in Every- 
day Life. 

Each unit begins with an introductory over- 
view, includes a series of problems, problem 
questions, problem self-tests, word list and ac- 
tivities, and at the end are exercises on scientific 
attitudes, test on fundamental concepts, tests on 
reflective thinking, and a list of interesting books 
to read. 

At the close of the book is a rather extensive 
glossary, a classification chart of plants and 
animals (with brief descriptions and comments), 
and a bibliography of interesting books in biology 
of a somewhat popular nature. 


Hunter, Georce W., Mork, Gorpon M. A., and 
Hunter, F. R. Workbook for Biology in 
Our Lives. And Manual and Key for Biology 
in Our Lives and Workbook. New York: 
American Book Company, 1950. 172 p. and 
115 p. 


The Workbook accompanies Biology In Our 
Lives, reviewed above. It is of the loose-leaf, 
fill-in blank type. Many types of learning ac- 
tivities are included with a stress on developing 
scientific method and attitude. Unit tests for 
each unit are available if requested by the 
teacher. 

The manual and key make many suggestions 
regarding the teaching of the various units. 
This is also available to teachers if requested. 


Dopvce, Ruth A. Smallzyood, Reveley, and 
Bailey’s Elements of Biology; GREENE, ROBERT 
A. Greene and Bailey’s Problems in Biology 
to Accompany Elements of Biology. Boston: 
Allyn and Bacon, 1952 and 1953. 746 p. and 
236 p. $5.08 and $1.44. 


Elements of Biology is the old _ popular 
Smallwood, Reveley and Bailey Biology for 
High Schools in an entirely new dress. This 
is a complete revision and in the opinion of 
this reviewer, it represents an excellent job. 
The new format, larger pictures, improved typog- 
raphy, excellent diagrams and charts, up-to-date 
content, makes an altogether most pleasing high 
school biology text. 

Teaching material at the end of each chapter 
includes review questions, completion tests, list 
of projects, laboratory exercises, learning and 
achievement tests, and a list of reading refer- 
ences. At the end of each unit there is a 
comprehensive test covering the unit. At the end 
of the book are brief biographies of several well 
known biologists, a quite complete glossary, and 
an index. 

There are eleven units as follows: 1. Survey 
of Living Things; 2. Composition of Living 
Things; 3. Interesting Invertebrates; 4. Simple 
Animal Forms; 5. Animals with Backbones; 6. 
Structure and Function; 7. The Control and Care 
of the Body; 8. Plants Without Flowers; 9. The 
Flowering Plants; 10. Life Through the Ages; 
and 11. Biology for You. 
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The Greene Problems in Biology is a loose- 
leaf fill-in blank type combined laboratory manual 
and workbook designed to accompany Elements 
of Biology. 

Miss Dodge has had many years’ teaching 
experience including high schools in Oneonta and 
Johnstown, New York. She is a past president 
of the National Association of Biology Teachers. 


RucHiis, HyMAN AND Lemon, Harvey B. Ex- 
ploring Physics. New York: Harcourt, Brace 
and Company, 1952. 647 p. $3.96. 


Exploring Physics is a textbook in high school 
physics. Perhaps the most unusual feature of 
the text is its unusual and especially attractive 
format. Variation in arrangement of illustrations 
and subject matter make this a different kind 
of textbook that should make unusual appeal to 
teachers and pupils. The “matter-energy” con- 
cept is used as a unifying concept throughout 
the text. An inductive approach is utilized— 
starting with the familiar and commonplace and 
leading step by step to the formulation of the 
basic laws of physics. 

The mathematics for college entrance is 
covered thoroughly. The more difficult calcula- 
tions are usually placed in separate sub-sections 
so they may be used optionally. There are over 
600 illustrations that are often unique, usually 
quite pertinent, and for the most part student- 
appealing. 

There are seven units and 45 chapters. Ma- 
terial on weather and atomic energy are the 
more unusual topics discussed. Otherwise the 
content is that usually found in high school 
physics courses. Altogether this is an unsually 
attractive text that will probably have wide 
usage. 

Dr. Ruchlis is Chairman of the Science Depart- 
ment in the Bushwick High School, New York 
City. Dr. Lemon is a Professor of Physics at 
the University of Chicago and Director of Science 
and Education in the Museum of Science and 
Industry. 


RucHiis, HYMAN AND Lazarus, ArtHuR. Ex- 
periences in Physics. New. York: Harcourt, 
Brace and Company, 1953. 284 p. $1.96. 


This high school manual and workbook pri- 
marily designed to follow the Ruchlis-Lemon 
basic text, Exploring Physics, may be used with 
any standard high school physics textbook. 

There are about sixty full scale laboratory 
experiments and a great variety of shorter experi- 
ments and activities. There are more than 400 
problems and a series of tests and questions for 
each chapter. 

Altogether this seems to be a much-better-than- 
average high school physics manual and work- 
book. In fact, it would be difficult to find one 
superior to it. It has many interesting and 
challenging activities for pupils. For example 
there are a number of crossword puzzles, atten- 
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tion-catching illustrations, interesting self-testing 
exercises, and so on, 


Vance, B. B. anp Mitier, D. F. Biology for 
You. Philadelphia: J. B. Lippincott Company, 
1950. 733 p. 


This is a revised edition of a biology high 
school textbook first published in 1946. The 
revision brings the textual material up to date. 
New pictures, references, and statistical material 
have been added. New information is included 
on medicine, drugs, gardening, etc. 

There are fourteen units as follows: Biology 
and Everyday Life; The Insects; Plants of the 
Garden, Field, and Forest; The Unseen World of 
Living Cells; How a Plant Is Organized; How 
the Plants Are Grouped ; The Groups of Animals; 
Daily Good Health; The Form and Function of 
Our Bodies; The Care of Our Bodies; The Next 
Generation; Heredity; Our Changing World of 
Life; Conservation in the Present and Future; 
and The Uses of Biology. 

Each unit has an introduction, unit review, 
problems in scientific thinking, things to do, and 
books to read. 

Mr. Vance is chairman of the science depart- 
ment in the Kiser High School, Dayton, Ohio 
and assistant professor of biology and education 
at the University of Dayton. Mr. Miller is 
chairman of the Zoology and Entomology Depart- 
ment, The Ohio State University, Columbus, 
Ohio. 


Vance, B. B., BArKer, C. A., AND Miter, D. F. 
Biology Activities. Philadelphia: J. B. Lippin- 
cott Company, 1950. 256 p. 


Biology Activities is specifically designed for 
use with Biology for You reviewed above, but 
it may be used with any high school biology text- 
book. There are twelve units more or less 
corresponding to those of Biology for You. At 
the beginning of each unit there is a very com- 
prehensive cross-reference to other high school 
biology textbooks. 

At the close of the workbook is a list of 
suggested projects: an insect collection, a leaf 
collection, making leaf prints, making leaf skele- 
tons, common native weeds, native weed fruits 
and seeds, native woods, and additional projects. 


NeEtson, OLE A. AND Winans, JoHn G. Every- 
day Physics. Boston: Ginn and Company, 


1952. 614 p. $4.36. 


Everyday Physics is a high school physics text- 
book on the physics of daily living. The approach 
is practical, followed by explaining theory. 
Familiar machines are used to teach the laws of 
physics. In organization there is a wide depar- 
ture from the usual divisions of the subject. 
However, all the basic subject matter of high 
school physics is included. An especial attempt 
has been made to take care of individual differ- 
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ences, individual interests, and group interests. 
However, group participation and individual proj- 
ects are stressed. Problems involving use of 
mathematics should not be a barrier to most high 
school students. 

The literary style is simple, direct. Excellent 
pictures and diagrams supplement the textual 
material. At the end of each chapter is a list 
of Things to Do, Words to Study, and Questions. 
Each chapter begins with a series of pertinent 
questions. 

This text should appeal especially to girls, and 
probably to boys as well. There are ten units 
and 36 chapters. The unusual arrangement in 
subject-matter and the emphasis on the physics 
of daily living is indicated through the units 
and their sub-chapters: The Home (Measuring 
and Weighing, Building the House, Planning 
the Home), Heat for Comfort (Heating the 
Home, Heating Water, Air-Conditioning), The 
Age of Electricity (Electrical Energy, How 
Electric Current is Produced and Measured, 
Conversion of Electricity to Heat, The Vacuum 
Cleaner: the Motor, the Washing Machine: 
Simple Machines, Refrigeration), Heat in the 
Kitchen (The Electric Range, The Gas Range, 
Other Ranges), Light and Vision (Light and 
Color in Our Homes, Artificial Lighting, Intensity 
and Quality of Light, The Eye, Optical Instru- 
ments and Mirrors), Science and Recreation (The 
Camera and Photography, Astronomy as a Hobby, 
Science and Sports), Communication (The Voice 
and Hearing, Electronic Communication), Less- 
Known Scientific Developments (New and Better 
Materials, Rays, Radioactivity, and Atomic En- 
ergy), Motor Transportation (The Gasoline En- 
gine, The Fuel Feed and Electric System, Lubri- 
cation and Cooling, Diesel and Steam Engines, 
Power Transmission, Mobility Factors, Safe 
Driving), and Air Transportation (The Air- 
plane, Instruments of the Air-Plane). 

Altogether Everyday Physics is one of the most 
attractive high school physics texts now available. 
It will undoubtedly take its place as one of 
America’s most popular and widely used texts 
in the years to come. 


3R0oKS, WILLIAM QO. AND Tracy, GeorcE R. 
Modern Physical Science. New York: Henry 
Holt and Company, 1952. 586 p. 


Modern Physical Science is a high school text 
for the general education student and is to be 
used as the basal text in those secondary schools 
offering a physical science survey course in place 
of, or in addition to, the usual physics and/or 
chemistry course. 

The literary style is quite readable and non- 
mathematical in treatment. Numerous simple 
demonstrations and experiments are included. 
A number can be performed individually or by 
groups of pupils. Numerous pertintent photo- 
graphs and illustrations add much to the attrac- 
tiveness of the book. 

Each chapter has at the beginning important 
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words which are defined and at the end of the 
chapter a summary of the chapter content, a 
vocabulary test, a quick quiz, and a list of 
interesting things to do. Many chapters have a 
list of books to read that relate to the content 
of that chapter. 

Mr. Brooks is a teacher of science in the 
Technical High School, Springfield, Massachu- 
setts. Mr. Tracy is Head of the Science Depart- 
ment, Polytechnic High School, Long Beach, 
California. 


CLEMENSEN, JESSIE WILLIAMS AND LaPorte, 
Wruiam Racew. Your Health and Safety. 
New York: Harcourt, Brace and Company, 
1952. 532 p. $3.32. 


Your Health and Safety is now in its third 
edition. Ever since its first publication in 1942 
it has been the leader in its field. In many ways 
the book is about the best that has been written 
in the secondary field. Carefully planned for 
practical classroom teaching situations, the book 
deals with one of the most, if not the most im- 
portant aspects of education of boys and girls. 
Without good health, physical, emotional, social- 
learning may be impossible or at least most seri- 
ously handicapped. Trying to teach pupils to be 
adjusted properly in all respects is difficult 
enough task, but to try to teach pupils that are 
maladjusted, places a most serious handicap upon 
even the best of teachers. 

Your Health and Safety is divided into eight 
well-selected units: Getting Acquainted with 
Yourself, A Good Appearance, A Healthy Body, 
The Body’s Food Supply, Good Habits and Body 
Control, A Healthy Personality, Keeping Your 
Community Healthy, and Safety—Preventing 
Accidents. 

Devices facilitating pupil learning and teacher 
teachability are important aspects of this book. 
Both together should lend themselves to a happy, 
interesting pupil-teacher learning experience. 

Each of the thirty-three chapters opens with 
a study outline of the chapter which can be used 
by the pupil as a guide to study and later as a 
review of the essential material in the chapter. 
Each chapter ends with a summary and an unusu- 
ally fine list of activities—Check Your Health 
Habits, Personal Projects, Class Projects, Key 
Words, and References for Further Reading. 
Each unit begins with a summary of the unit 
or information especially challenging to boys and 
girls. This is followed by a Your Health Inven- 
tery, a self-check list on the important aspects of 
health developed in that unit. 

This book is one of the best planned, most 
appealing texts in literary style, diction, choice 
of subject-matter, and illustrations in the 
secondary field. It is especially recommended 
not only as the best text in its field but as an 
excellent reference for pupils and teachers in 
biology, general science, and common learnings or 
effective living courses, and also for elementary 
science teachers. 
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Dr. Clemensen is a teacher in the Alexander 
Hamilton High School, Los Angeles, California 
while Professor LaPorte is Professor of Physical 
Education and Chairman of the Division of Health 
and Physical Education, The University of 
Southern California, Los Angeles, California. 


Marcus, ABRAHAM. Physics for Modern Times. 
New York: Prentice-Hall, Inc., 1952. 762 p. 
$3.92. 


Physics for Modern Times is a high school 
text. Noting that enrollment in high school 
physics courses have shown a continuous drop 
for a period of many years, the author states that 
the usually attempted solution of the difficulty 
by simplifying the course has not made a change 
for the better. Rearrangement of topics in the 
course and the use of new names as “Vocational 
Physics,” “Applied Physics,” and “Industrial 
Physics” has not worked either. Simplifying the 
original physics course did not change the purpose 
or the philosophy. All that was accomplished was 
that the course became poorer. 

The author believes that the change in purpose 
and philosophy needed is that physics should 
give pupils an understanding of their physical 
environment. For most of the students this 
means an understanding of the concrete objects 
of their environment, not the abstractions. Theo- 
ries. laws, and principles are not to be neglected 
but they must be taught in conjunction with con- 
crete objects and merely as a means to enhancing 
the understanding of these concrete objects. 
Physics in high school should be taught as a 
cultural, not as a technical course. 

Physics for Modern Times is built upon this 
philosophy. Only time will tell to what extent 
the author’s philosophy is justified. At any rate 
this book is different. Technical, mathematical 
problems have been almost completely eliminated 
and concrete objects of the environment are almost 
exclusively used. The literary style is easy to 
read and quite understandable. Many live draw- 
ings are used in illustrations. 

The questions at the end of the chapters are 
wholly non-mathematical, brief, and relate to 
the concrete objects of the environment. Students 
using this book and mastering the subject matter 
and the principles of physics illustrated will have 
an unusually fine background of knowledge of 
their physical environment. 

Mr. Marcus is a teacher of science in the 
Newtown High School in New York City. He is 
the well-known author of Radio Servicing: 
Theory and Practice and co-author of Elements 
of Radio. 


Fow er, Georce W., Co_iister, Morton C., AND 
Tuurston, Ernest L. Science and You and 
Living With Science. Syracuse, New York: 
The Iroquois Publishing Company, 1952. 378 
p.; 560 p. $2.28; $2.80. 


Science and You and Living with Science are 
revisions of the seventh and eighth grade Iro- 
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quois Junior High School Science Series. The 
authors have emphasized accuracy, teachability, 
proper grade placement, visual appeal, and up-to- 
dateness in these two revisions. Numerous illus- 
trations, some in color, add much to the attractive- 
ness of the books. 

In organization the rather short units are 
divided into chapters and the chapters into a series 
of problems. Units of Science and You are: Man 
and Science; Living Things; Water and the 
Water Cycle; Rocks; Soils; The Air on Which 
All Life Depends; Fire—Its Use and Control; 
The Most Perfect Machines; The Care of the 
Body; and Safety and Health. 

Living With Science units are: The Many 
Worlds in Space; The Earth We Live On; The 
Air, Temperature, and Health; Weather and 
Climate; Water and Our Water Supply; How 
School and Community Agencies Guard Our 
Health; The Yard and Garden; Conservation of 
Plants; How Food Is Related to Health; How 
Foods Are Preserved; Why Health is Mental 
as Well as Physical; First Aid; Twin Forces— 
Electricity and Magnetism; and Wheels, Wings, 
and Wires. 

Teaching aids include preview questions, stu- 
dent self-tests, question and answer exercises, a 
list of things for pupils to do, and thought ques- 
tions. Teachers manuals are available for each 
text. 


Health. 


1952. 


Building 
Company, 


WittiaMs, DororHea M. 
Chicago: J. B. Lippincott 
431 p. 


Building Health is designed to be used either 
as a text or resource book in health courses it 
junior high school. It would most ade- 
quately main reference for certain 
aspects of courses in general science or in biology. 
This book would serve most excellently for re- 
source material in “common learnings” courses. 
The textual material is based upon the results of a 
study made in the Denver schools on the health 
interests of boys and girls. In this book health 
needs are approached through the interests which 
the Denver study show are high during adoles- 
cence. For this reason it is believed that the 
textual material found in Building Health will 
be effective in changing the behavior of boys and 
girls. 

There are four units and nineteen chapters as 
follows: 1. What Growing Up Mean to 
You? (How Can You Help Yourself Grow Up? 
Why Is Change Important? How Do People 
Change? -_What Happens When You Grow Up?) ; 
2. How Can You Help Your Body In Its Work? 
(What is Known About the Human Body?, 
What Are the Big Jobs of the Body?, What Do 
Bones and Muscles Do for You?, How Can You 
Understand Your Heart and Blood?, How Does 
Your Body Obtain Air?, How Can Your Body 
Make Use of Food?, How Is Your Body Con- 
trolled?, How Do Glands Help Regulate Your 
Body?); 3. How Can You Make the Most of 
Yourself? (How Can You Make the Best Use of 
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Mental Ability?, How Can You Make Better 
Use of Your Senses?, How Can You Be Better 
Looking ?, What Are Some Simple Ways to Keep 
Healthy ?, How Can You Protect Yourself from 
Disease and Injury?); and 4. How Can You 
Act Your Age? (What Feelings and Actions 
Show You Are Growing Up?, Why Do You 
Act the Way You Do?, How Can You Get 
Along with Others?) 

The format is attractive and numerous photo- 
graphs and illustrations will have great pupil 
appeal. Teaching devices include questions and 
suggestions, committee planning, reading and 
activities for everyone, found at the beginning 
of chapters and test your-self exercises, activities, 
readings, and films found at the end of chapters. 


CARROLL, FRANKLIN B. Understanding Our En- 
vironment, Understanding Our World, and 
Understanding the Universe; Workbook to Ac- 
company Understanding Our Environment; 
Workbook to Accompany Understanding Our 
World and, Workbook to Accompany—Under- 
standing Our Universe ;—Teacher’s Guidebook 
for Understanding Our Environment, Guide- 
book for Understanding Our World, and Guide- 
book for Understanding Our Universe. Phila- 
delphia: The John C. Winston Company, 1952. 
330 p., 418 p., 204 p., 268 p., 164 p., 62 p., 94 p., 
and 44 p. respectively. 


The above three titles comprise the Winston 
Interpreting Science Series and are the seventh, 
eighth, and ninth grade books respectively. This 
edition represents a completely rewritten series 
of textbooks first appearing in 1936. Except in 
title and author there seems to be little else com- 
parable between the first and last edition. The 
last edition is far superior to the first one in the 
opinion of this reviewer. If general science has 
made as much improvement in the slightly less 
than two decades as has this series of books, the 
progress has been much greater than most science 
teachers would assume. 

The general plan in each of the texts is the 
same. Each unit is introduced by a series of 
challenging pictures accompanied by a series of 
pertinent questions for discussion. At the close 
of each chapter are suggestions on how to study 
the chapter, suggested individual and group activi- 
ties, experiments to do, questions to think about, 
and so on. 

One of the striking features of this series of 
books is the great abundance of photographs and 
illustrations. The books must almost average two 
to a page. For the most part, the photographs 
are clear and usually well selected. They should 
appeal to children using the book. Some of the 
photographs and illustrations are in color. 

Pupils using this series of books and attaining 
even a partial understanding of the subject matter 
studied should really know a lot of science at the 
end of the three-year period. 

Understanding Our Environment has eleven 
units: What Is Science?, What Is Around Us?, 
How Wild Things Prepare for Winter, Water, 
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Air, Fire, Atomic Energy, Health, When Spring 
Comes, and The Conservation of Our Natural 
Resources. 

Understanding Our World has eleven units: 
How Living Things Fit Into the Earth, Astron- 
omy, Weather and Climate, Water, Some Plants 
and Animals of the House and Garden, Health, 
Energy Around Us, Heat In the World, Magnet- 
ism and Electrical Energy, Making Work Easier, 
and The Changing Earth. Directions for 112 
experiments are found at the end of the various 
chapters. 

Understanding Our Universe has sixteen units: 
The Air—How It Controls Us and How We 
Control It; Water—How Science Has Forced 
It To Serve. What Things Are Made of— 
Matter, The Capacity to Do Work—Energy, Heat 
Energy, Sound Light, Electricity and Magnetism ; 
Living Things; Field and Forest in the Service 
of Man; The Science of Keeping Fit; How We 
Control and Use the Microscopic World; The 
Changing Balance of Nature; and What De- 
termines Weather and Our Place in the Sky. 
At the end of the various chapters there are 180 
experiments described. 

The three workbooks follow the respective units 
in the three textbooks. They provide a variety 
of pupil activities—reading, experimenting, learn- 
ing activities, and so on. At the end of each 
workbook is a fairly comprehensive bibliography 
of pupil reading materials listed by units. 

The hurried and burdened general science 
teacher should find the Teacher’s Guidebooks most 
helpful. Many suggestions are made for teaching 
textual material and many questions that might 
be raised by teachers are answered. 

Altogether, a general science teacher should 
find this a most teachable series of texts that 
should challenge and appeal to pupils. 


Jones, Evetyn G. Enjoying Health. Chicago: 
J. B. Lippincott Company, 1952. 434 p. 


This book is designed for the Senior High 
School and is based upon the same studies as 
Building Health reviewed above. It would serve 
excellently either as the major text in a course on 
health or as a resource book for biology or 
courses in “common learnings.” 

There are five units and twenty-three chapters 
as follows: 1. How Can I Become the Person I 
Want to Be? 2. How Can I Keep in Good Con- 
dition? (What Can I Do to Improve My Build?, 
How Do I Get the Energy for Activity?, How 
Can I Be Physically Fit?). 3. How Can I Im- 
prove My Appearance? (What Is the Best 
Way to Have a Clear Skin?, How Can I Have 
Good-looking Hair and Nails?, How Can I 
Prevent Tired Eyes?, How Can I Have Good 
Teeth?, How Do Voice and Hearing Affect My 
Personality?, What Clothes Make Me Look 
Best?) ; 4. How Can I Be A Worth-while and 
Likable Person? (Do I Inherit My Personality?, 
How Do My Brain and Nerves Work?, What 
Do My Endocrine Glands Do?, Why Do I Act 
the Way I Do?, How Can I Be Popular?, How 
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Can I Show That I Am Grown Up?, How Can 
I Prepare for Marriage?) ; 5. What Helps Do I 
Have in Keeping Well? (How Does My Home 
Influence My Health?, What Professional Care 
of Health Should I Have?, How Can I Avoid 
Communicable Diseases ?, How Shall I Take Care 
of Myself?, Do I Know What Our Communities 
Face in Public Health?, Do I Know What Health 
Problems Scientists Are Working on Today?). 

Each chapter begins with picture previews, a 
series of pictures pertinent to the chapter to be 
studied. 

Interspersed throughout the textual material 
are many unusually fine photographs and illustra- 
tions that will make a great appeal to high school 
teen-agers. Many class activities are planned for 
each major topic. At the end of each chapter 
is a self-test, suggested readings to give new 
viewpoints and a list of films to give better under- 
standing. At the end of both books is a Health 
Library, Film Sources, and a Glossary. 


FLetcHer, Gustav L. AND Wore, CALEB WRroE. 
Earth Science, soston: D. C. Heath and 
Company, 1953. 556 p. $3.60. 


Earth Science is the third edition of a high 
school text that was quite successful in the two 
previous editions. The present edition is almost 
a completely new book. It is a most compre- 
hensive book and high school pupils attaining 
satisfactory mastery of this book will have an 
excellent knowledge of geology, astronomy, 
weather, and climate. The book is attractive in 
appearance, well illustrated. At the end of each 
chapter is a completion summary and a list of 
questions or exercises. At the end of the book 
is a general review based on New York State 
Regents’ examinations. 

It seems to the reviewer that the text would 
prove difficult to most high school students if used 
below the senior year level. It is quite possible 
that many seniors will find the book not too easy. 
This is evident and confirmed by the suggested 
list of reference books which are listed for each 
chapter. Most of the references are definitely 
college texts e.g. Lobeck Geomorphology, Finch 
and Trewartha Elements of Geography, Baker 
Astronomy, and so on. 

This is not to say that this is not an excellent 
book. It definitely is, but the reviewer would 
say it is better suited for the introductory course 
at the college level or even better as a basal text 
in a college course in the physical sciences in 
general education. 


Encie, T. L. Psychology. Yonkers, New York: 
World Book Company, 628 p. $3.48. 


This is the revision of a very popular textbook 
in high school psychology. It is well written, 
simulatingly presented. It discusses and answers 
many of the questions and problems pertinent 
to the lives of high school boys and girls. The 
approach is more practical than usually found in 
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college introductory courses in psychology con- 
tent; the latter part discusses at length such 
problems as the growth of friendship and love, 
popularity and leadership, mental hygiene, prob- 
lems of society, vocational efficiency, marriage 
and family. 

The textual material is divided into six units 
and seventeen chapters. Numerous charts and 
illustrations supplement the textual material. At 
the end of each chapter there are questions for 
review, a list of new words, suggestions for 
individual and group activities, and suggestions 
for further reading. Challenging questions intro- 
duce each chapter. 

Altogether this is one of the very best text- 
books in high school psychology. It should be 
stimulating to both pupils and teachers. 


Encie, T. L. Workbook in Psychology. Yon- 
kers, New York: World Book Company, 1951. 
187 p. $1.28. 


This workbook by the author of the high 
school psychology text reviewed above is designed 
to accompany that book but may be used with 
any textbook. A variety of stimulating pupil 
activities are presented. The proper use of the 
workbook should facilitate the learning of psy- 
chology. It is not meant to be a “Crutch” for a 
weak or lazy teacher. Properly used, pupils will 
profit greatly from having it at hand. 


_ 


=NGLE, T. L. Engle Psychology Test. Yonkers, 
New York: World Book Company, 1952. 
Specimen Set $0.35. 


The Engle Psychology Test is one of the series 
of high school tests. This is a general psychology 
test to be used regardless of what high school 
psychology text is being used. Testing items 
were selected according to certain criteria that 
were formulated. There are 80 multiple choice 
items. Norms are given for the test. A Specimen 
Set includes Key, Manual, Test and Class Record. 


PacKARD, LEONARD O., Overton, BrucE, AND 
Woop, Ben D. Geography of the World. New 
York: The Macmillan Company, 1953. 499 p. 


This is the second edition of a text first pub- 
lished in 1948. It is intended as a textbook for 
secondary schools. Recognizing the fact that in 
many countries conditions are not normal, the 
authors believe it is wise to show the responses 
made to environment in peacetime conditions, but 
at the same time point out problems now facing 
various groups, and suggesting possible solutions. 

There are ten parts divided into 41 units. The 
textual material is supplemented with numerous 
charts, illustrations, and photographs. There is 
a full page color map of each continent. Each 
unit concludes with an extensive Guides to Study, 
Topics for Class Discussion, and Work to be 
Done. The authors suggest wise use of news- 
papers, current magazines, radio, and television. 
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SORENSON, CLARENCE Wooprow. A World View: 
MippLeprookK, Peart H. Building a World 
View; Co.ttins, Beatrice. Teachers’ Guide 
Book and Textbook to accompany A World 
View. New York: Silver Burdett Company, 
1952. 410 p., 174 p., and 130 p. respectively. 


A World View is a seventh grade geography 
textbook. It follows the Barrows, Parker and 
Sorenson texts Our Big World (Grade 4), The 
American Continents (Grade 5) and Old World 
Lands (Grade 6). 

This is a most interesting geography .2xt with 
numerous and unusually fine photographs, maps, 
and illustrations, many in striking color. There 
are 32 maps. The last thirty pages or so is an 
atlas with maps, graphs, and statistics. 

Major contents are: Looking at One Com- 
munity; The Tools of Geography; Man and 
Resources; Hunters, Trappers, and Fishermen; 
Ranchers and Herders; Farmers and Their 
Work; Forests and Forest Workers: Miners 
and Their Work; This is A City; Living in 
North America, Living in Africa; Living in 
Australia and New Zealand; The Continent of 
Antarctica; Conservation of Natural Resources; 
and Independence. 

Building a New World is a pupil workbook 
designed to accompany A New World. It has 
numerous photographs and illustrations and pro- 
vides for a great variety of pupil activities. The 
Teachers’ Guide Book and Textbook includes 
many suggestions for teaching and using A 
New World. It should be of much value to 
teachers and add much to the teacher’s effective- 
ness. 


JoHNson, Puiture G. Science Facilities for 
Secondary Schools. Washington, D. C.: United 
States Government Printing Office, Superin- 
tendent of Documents, 1952. 38 p., $0.25. 
Science Facilities for Secondary Schools 

presents those principles which are basic to the 

planning of instructional facilities for science at 
all levels of elementary and secondary schools. 

It is a most timely publication and will be 

extensively used. 

Part I presents basic considerations related to 
science facilities: purposes of science instruction, 
the place of science in education, and general 
principles concerning facilities for science instruc 
tion. Part II presents planning and developing 
science facilities; planning space and facilities, 
location of science rooms, design of science facili- 
ties, general utilities, and other facilities. 

Numerous illustrations and photographs sup- 
plement the textual material. The appendix has 
an extensive checklist and bibliography. 

The following members of a Special Com- 
mittee of the National Science Teachers Associa- 
tion assisted Dr. Johnson in preparing the report: 
Arthur O. Baker, Robert H. Carleton, William 
F. Goins, Helen E. Hale, Ralph W. Lefler, W. 
Edgar Martin, John S. Richardson, Henry A. 
Shannon, J. Albert Starkey, and Dorothy M. 
Wein. 
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Burnett, R. Witt (Editor). Selected Science 
Teaching Ideas of 1952. Washington, D. C.: 


(1201 Sixteenth Street, N.W.): National 
Science Teachers Association, 1953. 57 p. 
$1.50. 


This book is an outgrowth of the program of 
Recognition Awards for Science Teachers spon- 
sored by the American Society for Metals and 
Conducted by the Future Scientists of America 
Foundation of the National Science Teachers 
Association. 

Fifty-seven teachers reported on their own 
“best practices and most effective techniques” for 
improving the quality of their instructional pro- 
gram. This volume includes thirteen of these 
reports and two from other sources. The reports 
and authors are: The Selection and Training of 
Future Scientists: A Plan for High Schools by 
Paul F. Branwein; Starting a Science Project 
Room by David Kraus; Science Night at David 
T. Howard High School by Clinton M. Gibson; 
The North Fulton Science Fair by Belle Cooper ; 
Weekend Campers Learn by Doing: Ideas for 
Science Teaching by Harry F. Silberman; The 
Micro Club by S. Alton Yarian; The Individual 
Project Method by James H. Getty; The Science 
Club Program of the Senior High School, Ken- 
more, New York, by Louis Schwabe and Rolland 
J. Gladieux; The Unit Assignment in Biology 
by Irene Hollenbeck; A School Nature Museum 
by Evelyn Morholt; Scientist Training—An 
Urgent Problem by Paul Klinge ; Science Seminar 
Society in Secondary Schools by Robert D. Mac- 
Curdy; The Garden City Science Program by J. 
Noel Corbridge; and Our Astronomy Unit by 
John W. Low and Elsie W. Adams. 

Each of the fifteen reports is a most interest- 
ing and timely article. Numerous photographs 
add to the interest of the textual material. Science 
teachers should thoroughly enjoy reading these 
reports and may profit greatly by utilizing some 
of many fine suggestions. 


Zim, Herpert S. (Editor). First National Con- 
vention of the National Science Teachers As- 
sociation. Washington, D. C. (1201 Sixteenth 
Street, N.W.): National Science Teachers As- 
sociation, 1953. 33 p. $1.00. 


This is a summary report of the proceedings 
of the Pittsburgh meeting of NSTA held on 
March 19-21, 1953. Major addresses, symposia, 
and panel discussions are included. Among these 
are The Future Scientists of America Foundation 
by Philip G. Johnson, Trends in the Teaching of 
Elementary Science by Albert J. Huggett, Science 
for Tomorrow by Alan T. Waterman, Editing a 
High School Science Textbook by Charlotte V. 
Meeting, and Power Supply Teaching Aids by 
Milan J. Krasnican. There are summarizations 
of nineteen work discussion groups. 

This is a fine report for all science teachers, 
replete with stimulating articles and suggestions. 
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Brown, KENNETH E,. AND JOHNSON, Puuip G. 
Education for the Talented in Mathematics 
and Science. Washington, D. C. Superinten- 
dent of Documents, U. S. Government Printing 
Office, 1953. 34 p. . $0.15. 


This pamphlet will be of interest to guidance 
counselors, school administrators, supervisors, 
directors of teacher education, curriculum co- 
ordinators, mathematics and science teachers. 
Dr. Brown is specialist for Mathematics and 
Dr. Johnson is Specialist for Science, both in 
the U. S. Office of Education. 

In recent years much attention has been paid 
to the problem of furnishing better education to 
youth talented in mathematics and science. This 
pamphlet considers the many facets of the prob- 
lem: ways of identifying the talented student 
in mathematics and science (tests, informal ways, 
cumulative records, etc.) providing for the tal- 
ented in science and mathematics (many sugges- 
tions made here), and evaluation and sum- 
mary. The latter summarizes what many agen- 
cies and individuals are doing: school administra- 
tors, state departments of education, teacher- 
training institutions, national organizations of 
education, supervisors, teachers, lay persons, and 
industrial, and business leaders. There is an 
excellent bibliography. 

Altogether this is a very fine pamphlet that 
should be of especial interest to teachers of 
science and mathematics. 


Martin, W. Epcar. The Teaching of General 
Biology in the Public High Schools of the 
United States. Washington, D. C.: Superin- 
tendent of Documents, U. S. Government 
Printing Office, 1952. 46 p. $0.20. 

Science teachers, especially biology teachers 
and curriculum workers will appreciate this 
timely publication. It represents a most im- 
portant contribution to the science teaching field. 

The study is based on a stratified random 
sample of the public secondary schools of the 
country, in which the schools were selected ac- 
cording to size and type of school. An original 
sample of 1072 schools were taken out of 21,300 
junior-senior, senior, regular, and undivided pub- 
lic high schools. Major aspects of the report 
include: course offerings in the biological sci- 
ences; requirements in science, enrollment and 
class size in general biology; instructional time 
and methods of scheduling; teachers, teaching 
load, certification, and experience; organization 
of the general biology course; laboratory work in 
general biology; facilities and equipment; text- 
books and supplementary reading materials; 
methods of supplemertation; appropriations and 
expenditures; conditions affecting the course; 
and summary. Thirty-three tables summarized 
much of the data presented. 

Altogether this report is not only presently 
important but will continue to be so for many 
years to come. The author, Mr. Martin, is 
Specialist for Biological Science in the U. S. 
Office of Education. 
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Litmus Paper 
Would be Nice! 


Teaching certainly would be 
simpler if we could measure stu- 
dent achievement in science sub- 
jects with a touch of litmus. Blue 


—he’ll do. Red—the less said. 


Since litmus doesn't work, we 


have another recommendation: 


World Book Company Science Tests 


ANDERSON CHEMISTRY TEST) the science sec. 


tion of the 


and 
ENGLE PSYCHOLOGY TEST | 45 jycrmeNT 


KILANDER HEALTH SERIES 


KNOWLEDGE TEST : 
Victor H. Noll, 


NELSON BIOLOGY TEST | Michigan State 
College, 


READ GENERAL SCIENCE TEST } Coordinator 





You will want to review these 
practical and reliable instruments 
designed to evaluate individual 
and class achievement—as easily 
and almost as economically as 


litmus. 


Ask for E and A SCIENCE TESTS. Write: 


(a>) WORLD BOOK COMPANY 


i ~) | YONKERS-ON-HUDSON, NEW YORK 
(> } 2126 PRAIRIE AVE., CHICAGO 16 
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Davis, HeteEN Mires (Editor). Atomic 
Washington, D. C. (1719 N Street): 
Service, 1950. 112 p. 


Facts. 
Science 


Atomic Facts brings together the newer knowl- 
edge of the subject in an attempt to summarize 
it as of 1950. It consists of authoritative articles 
by various writers which previously appeared in 
Chemistry. Collectively, they present a very 
good overall picture of nuclear science. The 
significant steps in our understanding of the 
atom and its particles are gathered into this 
compilation. 

Contents include: our atomic future, structure 
of the atom, how atomic bombardment works, 
birth of matter, neutron-proton exchange, mesons 
created in the cyclotron, the atomic nucleus, 
electron shells, atomic energy progress, uranium 
prospecting, radioactive wastes, in case of disaster, 
first tracer chemistry, the first tritium, and slow 
neutron bombardment. 

High school chemistry and physics teachers 
and students, elementary science teachers, and 
laymen will find this compilation a most useful 
reference on the development of atomic energy. 


Science CLuss oF AMERICA SPONSOR HANDBOOK. 
Washington, D. C. (1719 N Street N.W.): 
Science Clubs of America, 1953. 64 p. $1.00. 


The Science Clubs of America Sponsor Hand- 
book has come to be recognized as one of the 
best, if not the best, single publication available 
to American science teachers especially every 
science teacher sponsoring a science club. 

Contents of this Handbook include: How to 
Organize Your Science Club, Activities for Your 
Club, Affiliated Groups in Various States, Where 
Science Clubs are Located, Co-Projects for 
Your Club, Science Fairs, National Science 
Talent Search, Free and Low Cost Materials 
for Clubs, and Science Service Aids for Science 
Clubs. Science teachers will especially find the 
section on free and low cost materials most 
useful. 


Hawk, Burton L. The Chemistry We Use. 
Washington, D. C. (1719 N. Street N.W.): 
Science Service, 1953. 87 p. $1.00. 


During the past seven years the author has 
had a series of articles appearing in Chemistry 
under the heading “For the Home Lab.” The 
articles told the student how, with a modest 
outlay of money for real equipment, he could 
perform real experiments, make his own chemi- 
cals, do the actual work that chemists do in 
the real world. The directions to the experiments 
are clear, the accent being on safety and the 
cultivation of good laboratory procedures. 

This book gathers together some of the di- 
rections for home laboratory experiments that 
appeared earlier in Chemistry and. others never 
published before have been added. There are 
a series of 42 experiments on many interesting 
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aspects of chemistry, told in simple, easy-to-under- 
stand directions. High School chemistry teach- 
ers and elementary science teachers will find 
this a most useful book, too, on experiments in 
chemistry. A number of experiments have a 
number of parts. The reviewer recommends 
this book most highly. 


WEtssBrucH, Frep T. Lecture Demonstration 
Experiments for High School Chemistry. St. 
Louis, Missouri (122 North Seventh Street) : 
Educational Publishers, Inc. 1951. 333 p. 


This collection of lecture demonstration experi- 
ments for high school chemistry was collected 
by the author over a number of years of teaching 
experience with high school chemistry classes. 
The author is head of the science department 
of the William Cullen McBride High School in 
St. Louis. 

The thirty-four chapters of this book follow 
rather closely the chapter headings in a typical 
high school chemistry textbook, especially those 
of a somewhat college preparatory slant. How- 
ever this book is readily adaptable to any book 
the high school chemistry teacher may be using 
and change of order of topics is altogether within 
the planning or desires of the individual teacher. 
The number of demonstrations are so great that 
again there is possibility of wide selection. While 
many experienced teachers have been doing 
most of the experiments for many years, even 
an experienced teacher will find this an excellent 
book to have for two reasons: (1) Undoubtedly 
he will do a number of either entirely new ex- 
periments described or some he has been familiar 
with is given a new slant, (2) this book is a 
compact, usable list of experiments already 
bound and ready for use. The new or experienced 
chemistry teacher will find here a wealth of sug- 
gestions immediately available which has been 
the accumulation of an experienced teacher over 
a period of years. Much valuable time can be 
saved by having these experiments at hand ready 
to use at the desired time. Altogether this 
compilation is a valuable contribution to better 
teaching of high school chemistry. 


GuIDE TO TILLAMOOK BuRN REPLANTING PROJECT. 
Portland, Oregon: Board of Education, 1952. 
71 p. 


This is a guide prepared for use in the Port- 
land, Oregon, Public Schools. It can be and is 
being used at all grade levels up through high 
school. The project is a conservation tree re- 
planting project carried out in the burned over 
Tillamook area. 

The guide includes a history of the area, sug- 
gested activities for various school levels (pri- 
mary through high school), bibliography, films, 
and so on. Donald W. Stotler, Science Super- 
visor, served as consultant for developing the 
guide. 
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